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ELECTRICALLY-FIRED GATLING GUN. 

We illustrate in the present issue a new application 
of the electric motor, in which it is caused to operate 
a Gatling gun. This well known type of mitrailleuse 
has been placed on many of the U, S. naval vessels, 
and represents a very powerful weapon for repelling 
attacks aud for general fighting work at close quar- 
ters 

Hitherto the Galling gun has not been automatic. 
The loading is effected by turning a crank attached to 
the breech mechanism of the piece. As this causes the 
barrels to rotate, they are discharged one at a time. 
Ten barrels are comprised in the piece, so that for each 
revolution ten shots are delivered. While one man 
turns the crank, a second man holding the tail stock 
or lever may be employed in directing and aiming the 
piece, if continual change of direction is needed. 
While this character of manipulation is often requir- 
ed, and is that by which rapid-firing guns should per- 
form the greatest execution, it has attendant diffi- 
culties. The turning of the crank inevitably causes 
the piece to oscillate and adds a second disturbing 
element to the vibration due to the recoil. 

The Crocker- Wheeler Motor Company, of this city, 
were invited by the U. S. Navy Department to ar- 
range an electric firing mechariism for the Gatling 
gun. Several requirements had to be kept in mind in 
producing the design. The apparatus had to be 
attached to the barrel of the gun so as to move with 
it. It had to be out of the sigliting line, and it was 
necessary to dispose of it so as not to interfere with 
elevation or depression of the gun. The motor finally 
had to be adapted for operation by the electric light- 
ing plants as installed upon the ships of war. The 
drawings show clearly how the problem has been 
attacked. 

Upon the left hand side of the breech of the gun an 
open frame of generally rectangular outline is secured. 
Within it is placed the motor. This is a specially 
wound motor, adapted for an electro-motive force of 
80 volts, and a current of 3 to 3J^ amperes intensity. 
This, it will be seen, represents the absorption of a 



little over J^ electric horse power. The efficiency of 
the motor is placed at over 80 per cent. The spindle 
of the armature, which in general terms runs horizon- 
tally and at right angles to the axis of the gun, carries 
a pinion which engages a large gear wheel. The latter 
is inclosed in the cylindrical or disk-like case which is 
seen next to the motor by the side of the breech. The 
spindle of the large gear wheel is prolonged across the 
end of the gun barrel, and carries a worm at its end. 
This gears into a worm wheel on the working spindle 
of the gun. 

This double reduction of speed causes the operation 
of the gun at about 150 revolutions per minute, giving 
1,500 discharges. This rate is rather high for general 
practice and can be considerably reduced. 

A small switch is provided for turning the current 
on and off. The artillerist, after starting the motor, is 
free to swing the piece in any direction. This he can 
do without interference from a second operator and 
the gun is undisturbed by the shaking due to the turn- 
ing of the crank. 

Between the motor and the large gear wheel is a 
clutch by which the motor can be connected or discon- 
nected from the breech mechanism. The crank bj- which 
the piece is worked by hand under the former conditions 
is arranged for rapid disconnection or reconnection. 
This provides for injury to the electric apparatus. If 
the latter becomes disabled or if its connections are sev- 
ered, the clutch can be thrown open and the handle 
connected, when the gun will be ready for operation 
bj' hand. This change takes only a few seconds. This 
application of electricity is of special interest as bring- 
ing the Gatling gun into the rank of automatically 
fired artillery. 

^ « ■ > »i — 

Dr. Koch's Cure for Consumption. 

A Berlin correspondent of the Pacific Medical Jour- 
nal, writing about the recent medical congress held in 
that city, says : Following Sir Joseph Lister came 
Prof. Dr. Robert Koch, who was enthusiastically 
received. 

His paper had reference to a cure for consumption 



with which he was experimenting. Dr. Koch was 
shrewd enough not to name his "cure," so we did not 
learn much from, the distinguished director of the 
Hygienic Institute of Berlin. The rest of Prof. Koch's 
address was a resume of bacteriology. He said, " Pub- 
lic opinion was at first against the germ theory, and it 
IS necessary to prove in all cases that the disease and 
the micro-organism in question appear together^ and 
that the germ does not appear in any other disease, 
and that the same micro-organism, propagated outside 
of the body through several generations, always pro- 
duced the same identical result if it got into the sys- 
tem. 

"This had been proved in anthrax, tuberculosis, 
and erysiijelas. But it has still to be proved in the 
case of typhoid fever, ague, leprosy, diphtheria, and 
Asiatic cholera ; nor had the specific bacterium been 
proved in scarlet fever, smallpox, yellow fever, cattle 
plague, pleuropneumonia, influenza and hydropho- 
bia." Prof. Koch then mentioned that the most recent 
discovery in bacteriology was the poisons excreted by 
the bacteria. These poisons were now regarded as the 
immediate cause of death. 

For years past Prof. Koch has been seeking a cure 
for consumption. He began by pure cultivation of the 
bacillus, and found ethereal oils, tar pigments, mercu- 
rial vapors, salts of gold and silver, and especially 
cyanide of gold efficacious in destroying the germ, but 
this could not be done in the body of animals without 
also destroying the animal. 

" I continued my search, however," he continued, 
" and at \a.st found lohat I sought! Susceptible as the 
guinea pig is to the tubercle bacillus, it proved non- 
inooulable when treated with the substance in ques- 
tion. Even when the disease was/ar advanced it could 
be brought to a standstill by this means.'' 

This fact may give occasion to search foi- similar 
effective remedies in other infectious diseases also, and 
here lies the field for an international contest of the 
highest and noblest kind. 

After prolonged and enthusiastic applause the meet- 
ing adjourned. 
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ZAPON, A SUBSTITUTE FOB lACQUEB. 

An important feature of all fine mechanical or orna- 
mental work is the final finish. Beauty of design is 
insufficient to secure a pleasing result where finish is 
neglected. Lacquering has usually been resorted to 
for beautifying and protecting metallic surfaces, but 
lacquer requires a dexterous hand for its successful ap- 
plication, and it is not permanent under all conditions. 

It will be of interest to our readers to know that a 
superior substitute for lacquer, known as zapon, has 
been perfected by the Frederick Crane Chemical Com- 
pany, of Short Hills, N, J. This new article is being 
largely used by manufacturers of metallic goods and 
instrument makers. It is also used on sheet metal 
ware and on wood. It is flexible, very permanent and 
not easily scratched. It has other advantages which 
will be appreciated by the novice, i. e., it dries without 
heat, and does not show streaks or brush marks. 

Zapon is made both colorless and of all colors. It is 
used on brass, copper, silver, iron and other metals, 
and is applied either with a brush or by dipping. 
Among the products of this establishment are brilliant 
and black enameloid, the first being an excellent sub- 
stitute for baking japan, while the second — the dead — 
is applicable to artistic iron work and to various uses 
in connection with photography and optical instru- 
ments. 



HOW TO ESTIMATE OUE WOEK ON WAE VESSELS. 

Now that we have made so substantial a commence- 
ment on our new navy, it may be interesting to ask. 
What has been actually accomplished by foreign 
powers in expending immense sums on war ships dur- 
ing the past twenty-five years, while we have done 
comparatively nothing? The triple-screw protected 
cruiser. No. 13, for which the contract has recently been 
awarded, to be of 7,400 tons displacement, with a horse 
power in excess of 20,000 and a speed of not less than 
21 knots, marks the present limit of our investment in 
this line of vessels, and, with the contracts at the same 
time awarded for three large armored battle ships, we 
substantially enter the field in which the great Euro- 
pean powers have been competing against each other 
ever since the guns of the little Monitor were heard in 
Hampton Roads. Of the r*-her armored vessels being 
built, it may be said that, although not intended as 
the equals of first-class foreign war ships, they will, 
owing to their more modern construction, fill a very 
important minor position, while in high-speed cruisers 
our place will probably be second only to that of Great 
Britain. 

The absence of any practical tests, in actual war, of 
the great ships on which so much has been expended 
by England, Italy, France and Germany, leaves open 
a wild field for judgment as to what their ultimate 
efficiency will be. A valuable aid in forming such judg- 
ment, however, is afTorded by a paper recently pub- 
lished by W. Laird Cowles, entitled " Naval Warfare, 
1860-1889, and Some of its Lessons."'* The writer con- 
siders the subject under the divisions, (1) speed, (2) the 
ram, (3) high explosives and torpedoes, (4) armor, and 
(5) guns and their role in action. 

The experience of the vessels in the war between 
Chili and Peru is quoted to show that speed is import- 
ant to enable a ship to bring her enemy into action, 
but will never enable her to beat him. The Huascar 
rammed the Esmeralda and sank her, but not until the 
latter's engines had been rendered powerless, while the 
12 knot Independencia tried to ram the 5 knot Cova- 
donga, but the slower craft easily slipped away, leaving 
her enemy to run upon a rock. In the battle off Lissa, 
in 1866, when over forty vessels were engaged, many 
efforts were made at ramming, but the only success- 
ful one was upon a vessel, the Re d'ltalia, previously 
disabled by gun fire. Many incidents of our own war 
and of the Franco German war are also quoted to show 
that a ship, so long as she can keep way on her, and 
can steer, need not fear an enemy's ram, while if ram- 
ming is tried before the enemy is disabled, the vessel 
trying it may be torpedoed in passing, and has added 
liabilities to other injuries. 

Torpedoes, as thus far employed, are declared to be 
almost as fatal to their users as to those against whom 
they are used. In the war between Chili and Peru the 
Huascar endeavored to use a Lay torpedo, which 
turned back on its course, and would have struck the 
vessel from which it was sent, had not an officer 
jumped overboard and guided the machine aside, after 
which the commander buried the rest of his torpedoes 
in the cemetery at Iquique. The author's conclusion is 
that with good care and a careful lookout a ship not 
actually in action with other ships can generally pro- 
tect herself from torpedoes. 

As regards armor protection, it is difficult to over- 
rate its value, provided the armor be thick enough to 
absolutely keep out heavy projectiles, and especially 
shells, while it is hard to overrate its danger if the 
armor be so weak as to permit projectiles either to 
pierce or shatter it. The ship's engines and boilers 
should be protected at all hazards, as a jnodern ship 
that cannot move in action is doomed, no matter how 
powerful she may be ; but all armor has such definite 
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limitations — all of which may be overcome by the 
heaviest guns— that armor is at best only a compro- 
mise. Speed, the ram, and high explosives, are ac- 
counted factors of secondary importance, while the 
main factor has conspicuously been gun fire. 

This is divided into two kinds, that from slow and 
heavy guns, to act against the enemy's material, while 
the light gun fire includes that from quick-firing and 
machine guns and from rifies— to deter the enemy from 
manning his light guns, to throw a hail of projectiles 
into his ports, and to riddle his unarmored ports. This 
is a business which to be successful must be thoroughly 
carried out by one party to the action from the very 
commencement of an engagement, when even the 
heavy guns of its opponent can only be fought with 
difficulty, and therefore it is claimed that, where two 
forces are otherwise anywhere nearly equal, the force 
which earliest obtains and preserves the superiority in 
light gun fire will ultimately be the victor. The quick- 
firing gun, however, is not only a gun to work against 
the enemy's men, but takes rank among pieces de- 
signed to pierce armor. The fire from a six inch quick- 
firing gun is capable also of disabling the heaviest 
guns when the projectile is rightly directed, for many 
of these heavy guns are of such great size that they 
have to be largely if not wholly unprotected. The 
general conclusion is, therefore, that too many very 
heavy guns have been employed, greatly to the detri- 
ment of the ship's efficiency — that a ten inch gun, 
which will pierce a thickness of twenty inches of armor 
at 1,000 yards, is practically about as large as should be 
employed on a ship, and that there should be few guns 
of such size, and a larger proportion of machine and 
quick-firing guns. 

As singularly confirming these views, the British 
Admiral of the Fleet Sir Thomas Symonds writes that, 
besides their inferior compound plates, British iron- 
clads have "other faulty arrangements greatly de- 
tracting from the fighting power and safety of ships 
wrongly classed as ironclads, in which untrustworthy 
monster guns have been mounted in enormously heavy 
turrets and barbettes, and thick patches of armor 
added to protect their unreliable hydraulic machinery. 
The awful overweighting of our modern battle ships 
with monster ammunition, etc., also reduces greatly 
their seagoing safety. Whether we regard our guns, 
our ships, or our armor, the lack of a wise and definite 
policy is evident." 

Perhaps it is not so strange that what all would ac- 
knowledge to be a " wise and definite policy" has not 
heretofore been settled upon, for the whole period of 
the modern war vessel has been an exceptionally tran- 
sition one, as have all processes connected with the 
manufacture of iron and steel. It may well be 
presumed, however, that the expensive experiments 
and costly mistakes of our neighbors across the 
Atlantic will be fully availed of in the construction ot 
our new navy, the delay in commencing substantial 
work upon which for so many years has been so gen- 
erally deprecated. 

» C » I » 

DE. KOCH'S CUBE FOE CONSUMPTION. 

Great interest is being everywhere manifested in the 
reports now coming from Europe concerning the 
alleged discovery by Prof. Koch, of Berlin, of a 
method for the cure of consumption by inoculation. 
Dr. Koch announced his discovery of the tubercle 
bacillus as a living germ in 1882, and it now appears 
that he has so far succeeded in producing the tuber- 
cular bacillus as to be willing to employ it practically 
on those afflicted with consumption, although it is an- 
nounced that only leading bacteriologists and phy- 
sicians can be admitted to a knowledge of the prepa- 
ration of the lymph, as it requires the most thorough 
care and a high degree of skill. 

It is said that about one fourth of all the deaths 
occurring among human beings during adult life are 
caused by consumption, or pulmonary tuberculosis, a 
disease of the same nature also prevailing to a great 
extent among cattle. It is produced by living germs 
finding their way into the body, generally attacking 
the lungs first, where they multiply under favorable 
conditions and throw off new growths, the discharges 
from which contain also the living germs. The latter, 
however, do not grow outside of the human or animal 
body, except under artificial conditions, although they 
may long retain their vitality, to again reproduce 
themselves when received into the body. It is thus 
that consumption is most often produced by breathing 
air in which these germs are suspended as dust. 

It is on these germs that Dr. Koch has been experi- 
menting to produce, by artificial propagation, a bacillus 
of milder form, which, on being introduced into the 
system, as by inoculation, would overcome and eradi- 
cate the more dangerous bacilli causing the disease. 
The experiments have been substantially in the same 
line with those of Pasteur relative to the cure of hy- 
drophobia, Dr. Koch having been one of the first to 
acknowledge the efforts of Pasteur in this field, and 
having aided largely in the successful development of 
the Pasteur theory and practice. 

The Charity Hospital, at Berlin, has been the scene 
of Prof. Koch's experimental work, although it is said 
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that he has already had many patients of high secial 
standinfi;, and achieved some remarlsable success. The 
accounts thus far received say that the patients have 
been pledged to secrecy as to the method of treatment, 
which would be somewhat strange were it not for the 
fact that the announcement is also made that Dr. Koch 
is preparing for publication a work fully explaining 
his discovery. It may well be that he is afraid more 
harm than good would come from the getting abroad 
of any partial or incomplete understanding of it, which 
might lead incapable or indiscreet practitioners into 
ineffective attempts to follow his line of practice. It is 
said that in cases now under treatment a change for 
the better is observed after five or six injections of 
lymph, within a fortnight, although one case of long 
standing required a month to effect an improvement. 
From four to eight weeks is thought to be the time 
that will be required to effect an ordinary cure. It is 
announced that before six months all the patients now 
under cure will have passed through the period of ob- 
servation, and that then Prof. Koch will be able to 
publish his discovery to the world. 

♦ > • V ♦ 

Higlis and lioivs in the Atmosphere. 

H. A. HAZEN. 

It is intended in this paper to set forth some facts 
tending to answer the question, What are highs (ele- 
vations) and LOWS (depressions) in the atmosphere ? 
The term anticyclone for a high pressure area seems 
a misnomer, and the term cyclone, for a storm, first 
applied by Piddington to the violent storms in the 
seas north and south of the equator, should be used in 
connection with these storms. These terms here sug- 
gested apply exactly to what we see on our weather 
maps and, till we know more about the mechanism of 
these phenomena, they may be regarded the most con- 
cise and satisfactory that can be used. The so-called 
permanent HIGHS and lows, for example, the winter 
HIGH in Siberia and the permanent LOW over Iceland, 
are not included in this discussion, nor are thunder 
storms, tornadoes, waterspouts or any such phenomena 
included, since they are known to be secondaries usu- 
ally 400 or 500 miles to the southeast of the center of a 
general LOW and have very few of its characteristics. 

Every one is familiar with these highs and lows as 
they move rapidly or slowly one after another across the 
country. We are taught that in a high the air is denser 
and cooler ; this has a tendency to cause a flow of air 
to its center and there to raise th pressure. If any- 
thing, there is a slight tendency downward in the air, 
and this also serves to raise the pressure. There is also 
a tendency to whirl from left to right. In a LOW the 
air is less dense, it is much heated, is full of moisture, 
and there is generally an uprush in the center as well 
as a whirl about it; all these conditions serve to dimin- 
ish the pressure. Also the uprush at the center carries 
moist heated air to the cooler upper regions, and by ex- 
pansion a still farther cooling is effected, which causes 
a condensation of the moisture and precipitation. 
This condensation, however, liberates latent heat, and 
this in turn heats the air and causes greater rarefac- 
tion, which in its turn causes a greater uprush, and this 
may continue till a most violent disturbance ensues. 
The fact that rain does not fall at the center, where 
Espy supposed it did, but 400 miles or more to the east 
and southeast in the United States, while in England 
a little more falls to the west than to the east of the 
center, would seem a serious objection to this view. 

We may consider this whole question under several 
propositions: 

1. Highs and Lows have a common progression or 
velocity. — This seems self-evident, for, if they had not, 
the one would overflow the other. It is not intended 
to imply that these conditions 2,000 miles apart, more 
or less, have a common velocity, but, as they pass 
along one after the other, their movement must be 
practically the same, and when the velocity of one 
changes, the other must also. 

2. There is no wJiirl in either, a few thousand feet 
above the earth. — Observations of clouds have shown 
this fact beyond a doubt, but the records for over sev- 
enteen years at the station on Mt. Washington, N. H., 
6,300 ft. in height, are absolutely conclusive on this 
point. There is no veering of the wind at this station 
such as is noted at the earth's surface, in fact, an east 
or northeast wind is a most rare phenomenon; over 90 
per cent; of the winds are from a westerly direction. 
Some have gone so far as to declare that this proves 
that the centers of the great majority of highs and 
LOWS must be below 6,300 ft. Imagine a disk 6,300 ft. 
high and 3,000,000 ft. in diameter whirling round and 
round, and at the same time carried horizontally from 
west to east. Suppose we heat up the front (east) part 
of the disk, how many minutes will it be before the 
whirl will carry this warmer part around to the west 
and bring the cooler to the east ? Now we know that 
the east and southeast part of this low continues 
warmer than any other part, and the west and north- 
west cooler, a condition which would be impossible if 
there were a whirl. 

3. The centers are far above our highest mountains. — 
This proposition is of great importance, and if It could 
be positively settled, would elear away many difficul- 



ties. It is thought by some that since in a low there 
is a great increase of temperature in the lower layers, 
there must be a relative increase in pressure as we rise 
in the atmosphere, and hence in a very short distance 
we would reach the so-called "neutral plane," above 
which there would be an increase of pressure. Observa- 
tions show that no such condition exists, and that, on 
the passage of a low, the pressure falls just as much at 
Pike's Peak, for example, relative to its height, 14,134 ft., 
as at the base. This shows that the condition making 
the change in pressurs is far above three miles in 
height. It will be shown shortly that temperature 
changes with highs and lows on our highest moun- 
tains are exactly the same as at the base, and this also 
proves that the center of the condition producing the 
changes must be far above these mountains. 

4. There is no movement of air or moisture parti- 
cles by air currents in a vertical direction in them. 

The theory of an uprush in a LOW is the most tena- 
ciously held of any in meteorology. It is the primum 
mobile of all views of storm generation. There is not 
one scintilla of evidence that such an uprush exists ex- 
cept in imagination. One or two reasons for denying 
this have already been given, one other only is here 
noted from many. Since there is friction with the 
earth, the lower part of this uprush would lag far be- 
hind the upper, and in a very few minutes the verti- 
cality of the uprush, upon which alone its integrity 
depends, would be entirely obliterated and the whole 
movement quickly brought to rest. To say, as some 
do, that the upper part of this uprush separates off 
and goes gyrating ahead of the lower part, and after- 
ward communicates its gyrations through a frictionless 
medium to the earth, seems very strained. Computa- 
tion has shown that it would require over 20 years for 
such gj'rations to pass vertically through 300 feet in a 
frictionless medium. 

5. There is no extended horizontal transference by air 
currents of material particles in them. 

This is probably the most important proposition of 
all that can be advanced, and it will be theonehardest 
to accept by those who have been taught that our 
LOWS are enormous whirls transported in the drift of 
the upper atmosphere. The truth of this proposition 
is shown by the fact that while the low travels, in 
the United States, in winter, at the rate of 35 miles 
per hour, the wind rarely attains half that, and even 
then the wind does not blow steadii}' from the west. It 
is easy to see that if the wind were blowing at the rate 
of 35 miles per hour in front and toward the low, the 
velocity of particles in the low toward the east 
would just counterbalance this motion, while on the 
west side, if the wind blew straight toward the center, 
the velocity should be 70 miles per hour, but we know 
that the wind velocity is nearly uniform on all sides. 
Again, in a high having the same velocity, about 35 
miles per hour, there is almost a dead calm. In this 
journal for January 18 of the present year I have 
shown that one of the most important characteristics 
of a storm is an enormous increase in the dew point or 
amount of moisture over thousands of square miles iu 
front, while there is as great a decrease in the rear. 
These effects are in no wise due to heat, winds, evapo- 
ration or any other cause acting at the earth. I have 
also found that the diminution in the rear cannot be 
due to the advance of a high with cold dry winds, be- 
cause it often takes place when that does not follow 
up the LOW. 

It is probable that this drying takes place at some 
height in the atmosphere first and works down. What- 
ever it is, it cannot be due to the onward movement 
of air particles, now full of moisture and almost im- 
mediately after with the moisture sucked out, as it 
were. It is well known that it is one of the most diffi- 
cult things to either saturate air or deprive it of its 
moisture. 

It would seem as though such transference of parti- 
cles were improbable, but it may be asked, how can 
the changes be brought about by the high and low if 
they do not travel ? May we not consider these phe- 
nomena the result of another action? Suppose we have 
two spheres 1.000 feet in diameter carried through the 
air at a height of 1,000 feet, the one very hot and the 
other very cold, and we had thermometers delicate 
enough to register changes in temperature of the air 
at the earth, the resulting phenomena would be ex- 
actly those that we now observe on the passage of a 
LOW and high. 

6. They are almost entirely independent of the drift 
of the atmosphere, though they may affect that. 

It will be conceded, on all sides, that the clouds drift 
in the atmosphere. This drift is almost invariably 
from west to east, but we often notice our highs and 
lows changing position from north to south. The 
best proof of this proposition, perhaps, is to be found 
in mountain observations. Asa high approaches, the 
drift or wind at the mountain station dies down and 
becomes about half the apparent motion of the high, 
while with the approach of a low the drift increases 
to nearly double the motion of the low (see Journal 
of Franklin Institute, July, 1888). Now, as we have 
just seen, the progression of the high is practically the 
same as that of the low, so that, if anything, the 



drift of the atmosphere is changed by the progress of 
HIGHS and LOWS instead of their motion being de- 
pendent upon the drift. 

7. They are independent of temperature changes both 
above and below, and, in fact, bring about the latter. 

This proposition comes next to 5 in importance, and 
is really established by that. It it can be sustained, it 
gives the death blow to most modern theories of the 
generation of the highs and lows. We find exactly 
the same temperature changes at our highest stations 
as at the base, and hence it is very evident that the 
center of influence in the high or low must be far 
above our highest station, or more than three miles 
above the earth. It is possible that the conditions pro- 
ducing our highs and lows extend to the limits of 
the atmosphere. We are taught that the sun heats up a 
limited portion of the earth, and this in turn heats the 
air, and the air above is heated layer by layer ; while 
there may be a limited action of this kind, yet it is evi- 
dent that that could not account for more than a 
small fraction of the heat in our lows, and it would 
not account at all for the cooling in the high. Some 
think that the air near the earth becomes heated, and 
this starts a rush of air upward, hut it is very evident 
that such a motion of a warmed particle cannot be 
maintained as we have seen under 4. 

8. They are independent of direct heat influence from 
the sun. 

This is plain in the case of highs, since they show a 
lack of heat, and it is also true for lows, since they have 
a continued heat action through the night. The fluc- 
tuations in temperature on the advance of a low are 
much greater in winter than in summer, though it is 
plain that the sun's influence is very much greater in 
the latter case. 

It will be seen at once that these 8 propositions are 
largely negative, and that we have advanced very little 
in our studies regarding highs and lows. It is plain 
that nearly all of them are most intimately connected, 
and must stand or fall together. No attempt has been 
made to theorize, but it has been my desire to present 
facts as simply as possible. If any one has been led to 
think of these things, and will enter upon a discussion 
of this interpretation of the facts, I shall be entirely 
satisfied. 



Anchoring Bolts Into Stone. 

The Engineering and Building Record quotes from 
a letter to the Troy Polytechnic some interesting par- 
ticulars about the usefulness of various substances for 
anchoring bolts into stone. It was necessary in the 
construction of an elevated railway, in a place where 
the line led over rock, to anchor the foundation by 
bolts to the ledge, and in view of the expense and other 
objectionable qualities of sulphur and lead for this 
purpose, it was resolved to try whether cement could 
not be made available. 

To test the question 14 holes were drilled in a ledge 
of limestone rock, all 42 in. deep, and bolts, some % in. 
and some 1 in., were set in the holes. Around four of 
the bolts sulphur was then poured, lead was put in 
around four more, and Portland cement, mixed neat, 
around the remaining ones. Two weeks later the bolts 
were pulled by a powerful lever. Out of those run with 
sulphur, one was drawn out under a strain of 12,000 
lb. With the others the iron yielded before the sul- 
phur gave way. Three of the bolts calked with lead 
also broke in place, one pulling out; but of those set 
in cement, one yielded slightly and then broke, while 
all the others broke in place, showing that Portland 
cement is not only cheaper for setting iron into stone, 
as well as less likely to corrode the iron, but is stronger 
and much more easily applied. This account reminds 
us, the journal above referred to adds, of a little expe- 
rience of our own, which has a certain interest. 

In the construction of a building where external an- 
chors are used, some of the bolts, which were built 
through the walls, were sent, by a mistake of the 
maker, with the ends cut for wood screws, instead of 
being threaded for a n ut. As the work was being hur- 
ried, and there was not time to wait for others, they 
were used, on the assurance of the maker that he could 
fit nuts to them. After the walls were ready for the 
anchors, it was found that no machine was made which 
would tap an iron nut to fit a wood screw, and the 
manufacturer made nuts of Babbitt metal which were 
forced on the screw. They were rejected by the archi- 
tect on account of the softness of the metal, and a bolt, 
with the nut, was tested at the Watertown Arsenal, 
on the Emery testing machine, to determine the resist- 
ance of the nut. The bolt was pulled in one direction, 
and the nut in the opposite one, and neither yielded 
until a force of 5 600 lb. had been applied, when the 
nut burst, the threads stripped, and the bolt pulled 
out. The bolt was % in., somewhat deeply cut, so 
that'the resistance of the nut was about three-quarters 
of the strength of the bolt, and if it had been made 
thicker, the iron would probably have yielded before 
the soft Babbitt metal. 



Utilizing scrap steel rod by welding it and draw- 
ing it into fence wire is one of the recent successes of 
electric welding. 
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LAKE STEAMERS BUILT BY A CLEVELAND FIRM. 

During the past nine months the Globe Iron Works 
Company, of Cleveland, O., has been building steel 
steamers of the class shown in our illustration, for the 
freight business on the great lakes on our Northern 
border, at the rate of about one steamer a month. 
This business will compare favorably with that of any 
other shipbuilding firm in the world, being exceeded, 
probably, in only one or two instances, for these 
steamers have a carrying capacity of about 3,000 tons 
each. The vessel shovvn is of the same style as eight 
others built during the 
present year, and has a 
length of keel of 29G feet ; 
length, over ail, 312 feet ; 
beam, 40 feet ; moulded 
depth, 24 feet 7 inches; 
draught, 15 feet 6 inches. 
Her engines are triple ex- 
pansion, with cylinders 24, 
38, and Gl inches in diame- 
ter respectively, and with 
a 42 inch stroke. She has 
an independent air pump 
condenser. Her wheel is 
sectional and 14 feet in dia- 
meter, with a lead of 17 
feet. She has two boilers 
of the Scotch type, each 
14 feet in diameter and 12 
feet 6 inches long, with 
three furnaces, the boilers 
being designed to carry 160 
pounds pressure. She has 
eight loading and two fuel- 
ing hatches, with steam 
windlass and capstan for- 
ward, steam capstain aft, and steam steering appara- 
tus. Like all the other boats of this clas.s, she does 
not carry any canvas. 

The tonnage of vessels built upon the great lakes 
has shown a remarkable increase within the past two 
or three 3'ears, and there are striking indications that 
the growth will be even more pronounced in the next 
two or three years. As reported by the Bureau of 
Statistics of the U. S. Treasury, the tonnage built on 
our Northern lakes for the fiscal year to July 1, 1889, 
was 107,080, while for the fiscal year 1887 it was but 
56,488. The vessels built on the Mississippi River and 
its tributaries for the year to July 1, 1889, foot up, by 
the same authority, to 12,302 tons, those built on the 
New England coast to a tonnage of 39,983, while the 
entire seaboard, Atlantic and Pacific, contribute a ton- 
nage of 111,853, or an amount very slightly in excess of 
the tonnage put afloat on the great lakes. The largest 
amount of tonnage ever built in any one year on our 
entire seaboard was 310,431, in 1864. In that year 
there was built on the great lakes 49,151 tons, and the 
total was 415,741 tons, against a total of 331,134 tons 
ilie past j-ear. 



tion to attaching wires in such a manner as to estab- 
lish unbroken connection from Washington with points 
in every section of the Union to which the lines extend 
their ramifications. A dozen seconds before the time 
bell is to strike a few warning ticks come flashing along, 
and at the very moment when the sun passes over the 
seventy-fifth meridian a current gives a single throb 
from Maine to Florida and from the Atlantic to the 
Pacific, informing an expectant nation of the time of 
day. 

Now the way in which the telegraph company makes 




A REPRESENTATIVE FREIGHT STEAMER ON THE GREAT LAKES. 



money by distributing the time in this manner is by 
selling it to people all over the United States who have 
clocks and find it of importance to keep them right. 
In this manner it keeps corrected by electricity to ab- 
solute solar time no less than 7,000 clocks in the city of 
New York alone. All that the company is obliged to 
pay is the cost of maintaining its instruments at the 
observatory and the wires connecting these instru- 
ments with the main office in Washington. But it 
must be remembered that the cost of stopping tele- 
graphic operations for four minutes in the busiest part 
of each day throughout the entire country is not in- 
considerable, — Com. Gazette, Pitlahurfi. 



Proposed Tnuiiel betneeii Ireland and Scotland. 

A public meeting, convened by the mayor of Belfast, 
has been held to consider a scheme for constructing a 
tunnel between Ireland and Scotland. Mr. Barton, 
civil engineer, submitted his scheme, which is to con- 
struct a tunnel from the junction of the, Belfast and 
Northern Counties Railway, four miles inland from 
Whitehaven, on the Antrim coast, to the center of 
Wierston Hill, in Wigtonshire, also about four miles 
inland, the whole length to be about 34 njiles. The 
scheme has the support of Sir Douglas Fox, engineer 
of the Severn Tunnel, Sir Benjamin Baker, the Forth 
Bridge engineer, and Sir John Hawkshaw, of London. 
He estimated the total cost at £8,000,000, and the tun- 
nel could be completed in ten or twelve j'ears. The 
meeting passed resolutions recognizing the importance 
of the scheme, urging the government to render finan- 
cial assistance, and appointing a committee to con- 
sider and report upon the whole question. 

*> < ■>» 

Honr Time Is Distributed by Telegraph, 

The Naval Observatory at Washington considers it 
an important part of its business to determine and give 
away to any one who chooses to ask for it absolutely 
correct time at noon each day. Experts paid by Uncle 
Sam make the computations and press the button at 
precisely 13 o'clock, thus communicating the hour to 
the various departments in this city. The Western 
Union is permitted to have its instruments in the room 
whence the message is sent, with an attachment to the 
button, so that the news is flashed directly from the 
observatory without even the aid of an operator all 
over the United States, reaching even so distant a point 
as San Francisco within the space of not more than one- 
fifth of a second. For such is the utmost twinkling re- 
quired for the passage of an electric spark through 
3,000 miles of wire. 

To accomplish this the telegraph company is obliged 
to take all other bu.'<iness off the wires each day just 
before 12 o'clock. Three minutes and a half before 
noon arrives operators in all parts of the-country cease 



A MACHINE FOR 



THREADING AND 
PIPES, ETC. 



CUTTING OFF 



The illustration represents a recently perfected ma- 
chine, patented by Mr. Arthur W. Cash, which pre- 
sents many novi>l features, and is designed to perform 




A PIPE-THREADING AND CUTTING-OFF MACHINE. 



accurately and rapidly a wide range of work in thread- 
ing and cutting off pipe, shafting, etc., while being 
simple and durable in its parts, and capable-of being 
sending or receiving messages and devote their atten-j operated either by hand or power. The machine pro- 1 quantities. — Amer, Architect. 



per is supported upon a suitable pedestal, and the base 
has a hollow upward projection in which is a cavity 
for the reception of oil or other lubricant, and 
in which is journaled a hollow tool-carrying shaft, 
with a change speed gearing, the arrangement per- 
mitting of the use of a large quantity of oil, so that the 
gears may run submerged, and be tightly inclosed, to 
prevent the entrance of dirt or chips. Motion is com- 
municated by means of a transversely arranged prim- 
ary shaft having on one end a pulley and on the other 
end a crank. Upon the forward end of the hollow 

shaft is a circular head in 
which the dies and cutting- 
off tools are mounted, the 
dies being secured upon 
die blocks radially movable 
in the head, while the face 
of the head bears gauge 
marks by which the 
standard marks upon the 
dies may be set. Behind 
each of the die blocks is a 
short shaft journaled in 
the head, each shaft hav- 
ing an eccentric wrist pro- 
jecting into the die block, 
and its inner end carrying 
a small gear. Toothed 
sections in the periphery 
of a ring mesh with these 
gears, and immediately at 
the rear of the ring is a 
hand wheel, which, with 
the ring, gear, and eccen- 
trically placed wrists, im- 
parts radial movement to 
the die blocks and dies in 
the head, to project the dies inward to operate upon 
the end of a pipe or bar, or withdraw them, leaving the 
center of the hollow shaft clear for new work. 

The cutting-off mechanism consists of snjall carriages 
arranged opposite each other in the head between the 
die blocks, each of the carriages having an adjustable 
tool, and being moved inward or outward as desired 
by feeding screws. The threading dies and cutting-off 
tools are so arranged as to prevent any possible damage 
to work by their simultaneous operation, the dies when 
at work projecting into the field of the cutting tools, 
and the latter, when in operative position, preventing 
the engagement of the dies with the work. 

A vise, whose base is adapted to slide upon ways on 
the end of the bed, as shown at the right in the en- 
graving, presents the work to the tools, so the work 
is rigidly field against all movement for the cutting- 
off operation, oris held against rotation and given an in- 
ward feeding movement for the operation of the screw- 
cutting dies. The power is applied directly at the rear 
of the vise jaws, so that the end thrust of the screw is 
borne by the standard instead of by any part of the 
machine out of line with the jaws. In cutting threads, 
the work is forced into engagement with the dies by 
means of a transversely extending lever fulcrumed on 
the vise base, and is there held until the threading is 
completed, when, instead of reversing the machine or 
imparting movement to the w.irk, the latter may be 
disengaged by turning the hand wheel operating the 
die blocks. In the work of cutting off, after adjust- 
ment, the tools are operated into initial engagement, 
when a movable trip engages the arms of small feed 
wheels, feeding the cutting tools inward inter- 
mittently at either of two speeds until the pipe 
is severed. The hollow tool-carrying shaft being 
open at both ends, pipe of any length may be operat- 
ed upon. 

This machine is manufactured by the Armstrong 
Manufacturing Co., Bridgeport, Conn. 



liUiuinous Paint. 

We have before spoken of the new Grerman manu- 
facture of luminous paint, by which oil or water colors, 
shining by night with white, red, blue or yellow, ac 
cording to the variety desired, can be sold at retail at 
about a dollar a pound, while the price of the Balmain 
paint, as made and sold in England, is about nine 
dollars a pound. 

Ou account of its high price, the Balmain paint 
has never come into extensive use. It was evidently 
good, but, as the expense of covering a wall with it 
amounted to about two dollars a square yard, it was 
impracticable to use it, as the ujanufacturers recom- 
mended, for painting the interiors of cellars, railwaj' 
tunnels and other dark places, and it came at last to 
be used only for painting match boxes, key holes and 
small objects. The German luminous paint, which 
is sold in Berlin by Fretzdorf & Mayer, Steinmetz- 
strasse 15, and in Dresden by Gustav Schatte & Co., 
costs only about seventeen cents for enough to cover 
a square yard of surface, so that it would be really 
possible to paint a room with it, without ruinous 
expense. At present, a good deal of it is used in 
painting crucifixes and images of saints, which find a 
ready sale in Germany, and are ■exported in large 
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A FOU)ING TABLE FOR PAPER HANGERS. 
The table shown in the illustration folds in a luau- 
iier somewhat similar to a checker board, the legs fold- 
ing; completely within the covers formed by the top of 
the table, the under side of wliich has downwardly 
projecting strips on each section to constitute a hollow 
box when folded, with means for retaining in position 
a ruler and rotary cutting tool. On the upper surface 
of the table are two longitudinally extending metallic 
plates, of zinc or other soft metal, constituting suita- 
ble surfaces on which to cut the paper. The four legs 
are separately hinged to fold, two within each section, 



testing and measuring objects on its inner surface, but 
by extending the blade in the opposite direction a 
square will be formed with graduations on its outer 
edge. 

For further information relative to this invention 
address Mr. R. E. Woodruff, the patentee, No. 192 
Hannah Street, W., Hamilton, Ontario, Canada. 




BOYSEN'S FOLDING TABLE FOR PAPER HANGERS, 



as shown in one of the views, and when the table is set 
up, each leg is held in place by a small metallic rod, 
hinged at one end to the bottom of the table at one 
side, and engaging an eye on the leg. The legs are 
further stiffened by a cross rod joining the end legs, 
such rod being pivoted on one leg and having a hook 
engaging an eye or pin on the other leg. The cutting 
implement consists of a handle, in the lower end of 
which is journaled a rotary cutting wheel, the handle 
being so formed that the cutter may be readily but- 
toned upon a stud on the under side of the table when 
the latter is folded. The cutting wheel is of hard 
metal, such as tempered steel, and well adapted to cut 
wet paper. The table is preferably made about six feet 
long by two feet wide, the figure at the right in the 
picture showing it folded so as to be conveniently car- 
ried under the arm. 

For further information relative to this invention 
address the patentee, Mr. Greorge H. Boysen, No. 4313 
Frankford Avenue, Philadelphia, Pa. 

SEVERAL USEFUL TOOLS IN ONE. 
The illustration represents a compact combination 
of correlative tools for the use of wood and iron work- 
ers, to permit them to be carried as one piece in the 



The Benefit of Coffee. 

Dr. I. N. Love, of St. Louis, in a paper on this sub- 
ject, said that his experience for five or six years past 

had been strongly in favor of taking a cup of strong, 
black coffee, without cream 
or sugar, between two glasses 
of hot water, before rising 
every morning — at least an 
hour before breakfast. The 
various secretions were stimu- 
lated, the nervous force was 
aroused, an hour later a hear- 
ty meal was enjoj-ed, and the 
day's labor was begun favora- 
bly, no matter how the duties 
of the day and night preced- 
ing might have drawn upon 
the system. Another cup at 
four in the afternoon was suf- 
ficient to sustain the energies 
for many hours. In this way 
the full effect was secured. If, 
along with this the proper 
diet was taken at the proper 
times — and the ideal diet for 
those who make large 
draughts upon their nervous 
systems and expected to have 
them honored was hot milk — 

and at least eight hours of sleep were taken out of 

every twenty-four, one's capacity for work would be 

almost unlimited. 



at the front end of the casing, by which the day sig- 
nal will be suspended, as shown in the large view. 

The construction is designed to be economical, and 
to give all the day or night signals which may be re- 
quired without the use of extra lamps. For further 
information relative to this invention, address the pa- 
tentee, Mr. William J. Burke, Box 900, Seattle, Wash- 
iuRton. 



IMPROVED CROZE. 

The improved adjustable croze shown in the annex- 
ed engraving is constructed so that it may be instant- 
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ADJUSTABLE CROZE. 



WOODRUFF'S COMBINATION IMPLEMENT. 

pocket. It IS a combined rule, square, bevel, scribe 
gauge, spirit level and dividers. Fig. 1 is a side 
view of the device folded, Fig. 2 shows its principal 
portions emploj'ed as dividers, Fig. 3 is an inner 
view of a joint section, Figs. 4 and 5 represent trans- 
verse sections of the device when folded, and Fig. 6 
shows it in the form of a square. The stock has two 
equal sized strips or side pieces held spaced apart at 
one end by a slightly tapered block, a .slotted blade 
piece being held intermediate of the main side pieces 
and a screw bolt and nut being adapted to clamp these 
pieces, while a longitudinal rib on the inner surface of 
one side piece of the stock mates a transverse groove in 
the blade piece near one end, to hold the blade at right 
angles to the stock when the rib and groove are inter- 
locked. As shown m Pig. 6, the square is available for 



AN IMPROVED HEADLIGHT FOR LOCOMOTIVES. 
The illustration represents a locomotive head-light 
in which the lamp may be filled and regulated from 
the outside, or an incandescent light may be used in- 
stead of an oil lamp, while the construction provides 
for the display of various signals without the use of 
separate lamps, a receptacle being also provided in 
which day signals may be kept in position for ready 
use. A slide adapted to support the reflector is mount- 
ed on a suitable bracket upon the bottom of the lantern 
casing proper, as shown in the small view. The re- 
flector is made of two separate sections, divided verti- 
cally and transversely at the point where the lamp 
chimney passes up, the front section having side flanges 
with movable slides connected to that section by 
springs, while the rear end of one of the slides is con- 
nected by a hinge to the rear section of the reflector. 
The other slide has a handle for its convenient 
manipulation, the construction being such that the 
rear section may be swung aside when desired, or 
drawn rearwardly against the tension of the springs to 
admit the lamp chimney between the front 
and rear sections of the reflector, as shown. 
The oil reservoir has a downwardly sloping 
upper side, to facilitate the adjustment of 
the lamp under the rear end of the reflector, 
and a filling tube, whose outer end is up- 
wardly curved and provided with a cap, 
extends from the reservoir through the cas- 
ing. The burner has a wick raiser or regu- 
lator, a shaft from which extends through 
the rear wall of the casing, where it termin- 
ates in a hand wheel, the construction being 
such as to prevent the wick from being jar- 
red down into the wick tube by the jolting 
of the locomotive. One side of the casing 
lias a sliding door at its rear end, with a 
glass-covered opening through which the 
interior- may be inspected, while one of the 
sides of the rear section of the reflector has 
a similar opening, whereby the flame of the 
lamp may be observed while it is being ad- 
justed. When an electric incandescent light 
is to be used, its bulb has a bail to which is 
attached a wire passing through a staple on 
the inner side of the casing, the bulb being 
projected into a reflecting funnel adapted 
to lit in the front section of the reflector, the 
rear section of which is then swung to one 
side. In the front of the casing, at eaeh 
side, are screw-threaded flanges or collars, 
at the outer ends of which variously colored 
glasses are suitably mounted, to give such 
signals as maybe required, suitable caps or 
covers being provided for readily covering 
or exposing the light as desired. A supple- 
mental bottom forms a space below the lan- 
tern casing proper, and the side walls of this space 
have longitudinal cleats adapted to support a series of 
day signals, the several signal plates carried here hav- 
ing at their rear ends laterally extending lugs, which, 
when the plates are drawn forward, will engage catches 



ly adjusted to barrels of different sizes. The large 
segmental plate which rides upon the rim of the bar- 
rel supports the other parts. Below the large segment- 
al plate is supported a smaller plate of similar form, by 
three rods extending through the upper plate. The 
lower plate carries two cutters and a plow for forming 
the croze. The central rod extends through a guide 
attached to the upper 'plate, and to the upper and 
lower plates upon this rod is placed a spiral spring. 
The guide of the central rod is furnished with ears in 
which is pivoted a lever which bears upon the end of 
a short rod arranged parallel with the segmental plate, 
and provided with a retractile spring for drawing it 
away from the central rod when the lever is released. 

The cutters are placed in any desired position, and 
the central rod is clamped by pressing the outer end of 
the lever as the upper segmental plate is grasped to 
operate the tool. By this means the cutters may be 
instantly clamped so as to cut a groove for the barrel 
head at any desired distance from the rim of the bar- 
rel. The side rods are furnished with collars having 
set screws by means of which the downward movement 
of the lower plate is limited. 

The perspective view. Fig. 1, shows the application of 
the croze to a barrel ; Fig. 2 is a sectional view show- 




BURKE'S LOCOMOTIVE HEAD-LIGHT. 

ing the guides for the rods ; and Fig. 3 is a sectional 
view taken at right angles to the plane of Fig. 2. 

This invention has been patented by Messrs. Wil- 
liam Kampte and Joseph Nagengast, Bayonne, New 
Jersey. 
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Science Senses. 

In the past ten or fifteen years there has grown up a 
need for special training of the senses, in order to use 
properly scientific instruments, not in study or in any 
way applying to it, but as necessary adjuncts of busi- 
ness communication in every-day life. 

First on the list will come the telephone. Most per- 
sons using one for the first time find themselves abso- 
lutely ho7's de combat, unable to recognize a familiar 
voice, and are only conscious of the most helpless hear- 
ing-deafness. After a short 'training the ear and mind 
adjust themselves with wonderful nicety to the new 
duty required of them, and learn to recognize a voice 
as unerringly as though talking face to face with the 
individual who is, perhaps, miles away. 

Following closely in the wake of the telephone, 
which may be looked upon as the pioneer of the in- 
ventions which will later rely upon the auditory nerves 
or hearing for their use, is the graphophone, a marvel- 
ous little machine, whose fitness for the work it has to 
do is so wonderful that, were it not explained on purely 
scientific principles of natural laws, man would think 
the inventor of it in league with the " Buyer of Souls.'' 

It records sounds by the vibrations of the 8;ir acting 
on a steel stylus, which is so placed that it cuts or 
traces fine lines on a cylinder of rubber coated with 
wax. 

These lines are of varying depth, according to the 
force of the sound waves. 

The vibrations or sounds are reproduced by the afore- 
mentioned cylinder being revolved under a small sty- 
lus to which is attached a pair of tiny ear trumpets 
which are so adjusted that they transmit with absolute 
fidelity every sound wave to the ear. 

It is impossible to predict the boundary line of scien- 
tific discoveries, and the uses to which man may put 
them in the near future. 

But to follow out the idea of the trained senses, take 
the vision, how the microscopist with his little instru- 
ment is every day opening new vistas. 

It is only the supreme intellect of the human mind 
which renders what may be called the brute senses of 
man of use to him, because when untrained they rank 
far below the senses of the animal, though in the latter 
they are not so evenly balanced as in man. 

The eagle and condor have wonderful vision. Of 
these birds it is said that the former can face with an 
unflinching eye the sun when shining with full noon- 
tide glory, and of the latter Prescott in his " Conquest 
of Mexico " says, " The sight of the condor of the 
Andes is almost beyond belief. When a horse or mule 
drops by the roadside, scarcely a moment passes before 
one or more of these huge birds may be seen hovering 
over the unfortunate animal, proving plainly that they 
are guided by sight alone." 

The sense of smell in animals is perhaps found in the 
highest perfection known in the well- bred bloodhound. 
This animal will follow a trail hours after the man or 
animal has passed, and never lose it, even though it 
had been passed over by hundreds. 

The sense of touch possessed by the clumsy-looking 
elephant is most wonderful. The tough-looking hide 
which covers him would never make one think he 
could lay claim to the sense of touch in any degree of 
perfection. 

Man supplements what he lacks by using his know- 
ledge of the laws of nature. Thus with the aid of the 
microscope and telescope he can compete with the 
eagle and condor. 

Up to the present time he has not invented any in- 
strument which will aid in distinguishing odors, but 
passing over that, he has covered nearly the entire 
range embraced by the five senses — sight, taste, touch, 
smell and hearing. 

When we speak of trained senses, we do not for an 
instant mean to imply that the man of the present age 
is better equipped by nature with the senses than his 
ancestors were, but that by the aid of scientific instru- 
ments he has supplemented the use of these senses to 
an almost supernatural extent. However, beyond a 
certain point he cannot go, as it is only in his power to 
use intelligently the things that be, not to create. 

Every invention of man thus far has only consisted in 
some new or perhaps forgotten application of a law of 
nature, and is not in any way dependent on the in- 
ventor personally, save in his ability to make his know- 
ledge of practical use to the majority of mankind. 

The man of science is the idol of the present age. His 
daring and success in the field of invention have 
blinded the eyes of the people to the fact that there 
can be a limit to his power, and make them lose sight 
of the reality that he is only a pupil in the school of 
nature, where the doors are open to all. 

It is not probable that any special benefit will be 
done mankind physically by this training, for it does 
not demand any abnormal conditions. It is simply a 
better understanding of our physical capability of 
using our senses by intelligently applying them to ob- 
tain a result known to be as certain as the law, " water 
seeks its own level.'' 

There is a vast change in the tendency ot the invent- 
ors of the present age, and this generation specially. 
Force is guided rather thao controlled, and the result 



is that machinery has become more delicate and often 
more simple, but requiring by that very fact a more 
highly educated mind to operate it than did the crude 
machinery of the early inventors, where muscle was as 
much needed as knowledge. All that is 'changed. 
Ignorance is now often death-dealing, particularly 
when electricity is the motive power or where chemi- 
cal compounds are used. 

Every day adds to the necessity for a practical work- 
ing knowledge of the numerous inventions which are 
now found in daily use in all civilized countries the 
world over. 

No one who has ever read " John Halifax, Gentle- 
man," can forget the masterly description given of the 
personal antagonism felt by the working men to the 
machinery which was placed in his mill by the hero. 

In their blindness they could not realize that mental 
labor placed them on a higher plane than manual labor, 
and that machinery at its best can only supply muscle, 
not mind, and that they were being given, by the very 
machinery which they were bent upon destroying, their 
one chance to be something more than mere machines 
themselves. 

It is to be hoped as the world grows older it grows 
wiser, and that we are being carried to a " Golden 
Age " on the wheels of the inventions of the twentieth 
century. Dorsey Barton. 



A SIMPLE FOKM OF GAME. 
The game board shown in the picture is not unlike a 
checker board, but it has a surrounding marginal 
flange, and upon the lines or at the intersecting points 
of the squares are upwardly projecting pins, so ar- 
ranged that they will appear in aligning parallel rows. 
The game has been patented by Rev. Norbury W. 
Thornton, of Geneseo, 111., and is styled by the in- 
ventor "The Race Problem." The players have twelve 
white checkers for one side and twelve black checkers 
for the other side, and the first play is made by snap- 
ping a checker inwardly from the outer side, with 




THORNTON'S GAME. 

the intent to lodge the piece behind one of the cen- 
tral pins, out of reach of a similar play from an op- 
ponent. It is the effort of each player, then, in this 
manner, to place as many of his pieces centrally on 
the board as possible, knocking outside of the area of 
the pegs or pins the pieces of his opponent. Two hun- 
dred points are designed to constitute a game, the 
highest count being for the central space, and the 
count diminishing proportionately toward the margin, 
all men outside of the pegs or pins counting ten for the 
opposite side. 



The Borate of Soda In the Treatment of 
Epilepsy 

was first proposed by Charles F. Folsom, of Boston, 
in 1881. Gowers reported four cases treated with the 
remedy, three of which were entirely cured. 

Lately, Ml Siglo Medico reports, Senor Dijond has 
tried the remedy in 35 old cases in which the bromides 
had been employed without any real benefit. The 
duration of the treatment with the borate of soda was 
from four to seven months, the doses of the remedy 
varied from one to six grammes a day. 

One case was completely cured, and all the others, 
except six, were much improved. 

The experiments heretofore made prove that the 
remedy can diminish the frequency of the epileptic 
seizures in a very large number of cases which are not 
influenced favorably by the bromides. 

The borate of soda may be given in doses of six 
grammes, daily, without any risk to the patient, but it 
is necessary to begin with one or two grammes a day 
and gradually increase the dose. 

The following formula is recommended : 

Sodas borat. pulv 1 to 6 grammes. 

Syr. aurant. carb " 30 '* 

Aquas destillat " 100 " 

M. S. — To be taken in two doses, one in the morning 
and one in the evening. 

For doses larger than four grammes, one gramme of 
glycerine should be added for each gramme of borate 
in excess of four. 

For the prolonged use of the remedy, Senor Dijond 
recommends the following : 

Sodse borat, pulv grammes 10 

Glycerini puras •* 4 

Syr. aurant. carb " 94 

M. S. — To be taken in spoonful doses. An ordinary 
spoonful contains two grammes of the borate of soda. 



An Automatic Photo^raplilst, 

According to The Electrical World, the application 
of the nickel in the slot principle to automatic photo- 
graphing is about to be accomplished. Mr. Matthew 
J. Steffens obtained a patent on the device December 
11, 1888, and has others pending. The mechanism 
is operated by two separate and distinct electrical 
circuits. In securing a photograph, a quarter of a 
dollar is pa.ssed through a slot and the visitor takes 
the desired position, and then gives a slight pull to the 
cord in front of the case, when the shelter in front of 
the lens of the camera is automatically drawn aside, 
and the flashing of some magnesium in a brass pan, 
fired by the heating to incandescence of a platinum 
wire, throws the necessary lights, and a perfect nega- 
tive is secured on a plate having a white background 
and made of flexible celluloid. This part of the opera- 
tion, the writer says, requires but two seconds of time. 
The visitor then waits while the plate is rolled over two 
small wheels and gripped by two rubber tapes, which 
carry it through the developing, fixing "xid washing 
fiuids, and finally pass it through a second aperture 
or slot, a perfected photograph. The entire move- 
ment of the second operation is controlled by an elec- 
tric motor operated by a current from a primary 
battery. The necessary chemicals are each supplied 
separately from an airtight reservoir, and the flow re- 
gulated by a dial apparatus to correspond with the 
temperature of the atmosphere and the strength of 
the chemicals. 

The machine will be placed in drug stores and other 
places where "slot" machines are found to pay. It is 
said that this device can be used in securing instan- 
taneous photographs of criminals while they are be- 
ing booked, and that it will be used by railway com- 
panies to prevent improper use of mileage tickets, 
though the success of this latter application is doubt- 
ful. The model of the machine was made by the 
Franklin Electric Company, of Chicago, for the in- 
ventor, who is a well known artist of Chicago. 

To verify the statement of our valued contemporary 
before publishing it, we sent the article to the electric 
company who constructed the apparatus, to know if 
it worked satisfactorily, to which they reply as fol- 
lows : 

Chicago, Oct. 30, 1890. 
Messrs. MUNN & Co., Editors Scientific American. 

Gentlemen : In reply to yours of Oct. 24, the auto- 
matic photographic machine was built by our com- 
pany for Mr. M ,T. Steffens, the inventor. 

Regarding the merit of the invention, would say 
that the first machine, as described in inclosed article, 
was a success, but the inventor was not satisfied, 
as the mechanism was too complicated. 

Our company has built four different models for the 
inventor, and the last one, which has just been com- 
pleted, is very simple and promises to be a great 
success. 

As the patents are not yet issued, we cannot give you 
a description of the machine, but it seems to work per- 
fectly, day or night. At night or in dark places a mag- 
nesium light is used. The inventor controls the mag- 
nesium or any artificial light used in automatic photo- 
graphic machines, granted in former patent. 

Pictures taken in daylight are very good, and the 
way the inventor uses magnesium light now seems as 
good as can ever be expected. Any one can work the 
machine, as there are no cords to pull or buttons to 
press, as the coin does it all. The time required to 
complete the picture is two and one half minutes. It 
is delivered with a metallic medallion-shaped frame, 
and the entire work is done by the aid of electricity. 
We will request the inventor to furnish you with the 
details of the machine, as we know him to be an ad- 
mirer of the Scientific American. 

As perhaps you are aware, Mr. Steffens is also the in- 
ventor of an aerial camera which caused some notice 
a couple of years since, and we are now constructing 
for him an improvement on the same. Trials with a 
small machine proved very successful, showing a 
distance of twenty-two miles distinctly. 

The camera is attached to a small balloon, is regu- 
lated and the exposing done from the ground by elec- 
tricity. 

The negatives are made on celluloid films, and 
several hundred can be taken at each ascension. 
Yours respectfully, 

Franklin Electric Company, 
Per P. R. H. 



St. Clalr Tunnel Celebration. 

The St. Clair river tunnel commission is making 
great preparations for a celebration on the opening of 
the tunnel. It is proposed to serve the banquet in the 
hole itself upon a table 1,000 feet long, 500 feet on each 
side of the international boundary, the chairman to sit 
exactly on the line. On the Canadian side of him will 
be the President of the United States, and on the 
American side the Governor-General of Canada, these 
two flanked by a string of ministers of state and nota- 
bles from both countries. The tunnel will be brilliant- 
ly illuminated by electricity and the decorations will 
be intrusted to a corps of special artists. 
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lugronrlng Toe Nails. 

To the Editor of the Scientific American : 

About ten years ago I cured ingrowing nails on both 
of my big toes in the following manner, which can be 
done by any one who has the least amount of ingenuity 
and patience. First thoroughly clean the parts, and 
then pack in front of the nail cotton or lint as hard as 
may be borne. This will remain with comfort for three 
or four days, then remove and in front of the pellet 
will be found a hardened mass of flesh; scrape this 
away and repack, continuing the operation until the 
corner of the nail has grown out and is beyond the soft 
tissues of the toe. Of course easy-fitting shoes or boots 
should be worn during the treatment and ever after. 
John G. Harper, D.D.S. 



The Sudbury, Ontario, Nickel Belt. 

To the Editor of the Scientific American : 

The Sudbury Nickel Belt, as it is called, was discover- 
ed about six years ago, during the construction of the 
Canadian Pacific Railway through the district. But 
for two or three years afterward very little develop- 
ment work was done, as' it was supposed at first that 
the ore deposits were copper. The range so far as ex- 
plored is over fifty miles long, and from three to ten 
miles wide, running from Lake Wahnapilae to the 
Spanish River, in a northeast and southwest course. 
The mineral occurs in great beds that sometimes rise 
into tremendous hills and ridges above the surface, 
and covered with gosan or decomposed ore. The range 
culminates into literal mountains of mineral in the 
townships of Denison, Graham, and Drury, along the 
Algoma or Soo branch of the railway. Gold, silver, 
copper, and platinum have also been found in various 
places on the range, and even cassiterite or tin ore. 
The copper and nickel are nearly always found to- 
gether, and generally in about tlie same proportion in 
the ore, but in the famous vermilion mine in the town- 
ship of Denison the whole five different minerals spe- 
cified above occur. 

There are already five mines being worked on an ex- 
tensive scale, and a great many other locations being 
opened up. Three smelters or blast furnaces are in 
constant operation, reducing the ore into matte. Six 
tons of ore on an average make one ton of matte, 
which carries from twenty to thirty per cent of nickel 
and an equal amount of copper. It is shipped in this 
state, mostly to Swansea, Wales. The ore is first 
roasted in large heaps in the open air, to burn the 
sulphur out of it. 

A great number of capitalists have been here this 
season examining the nickel mines and deposits of the 
range, and from present appearances this is going to 
become one of the chief mining centers of the world 
before long. R. J. Sw ANSON. 

Nickel City, Ont. 



Physical Development of Children. 

Dr. Axel Key, of Stockholm, read a very interesting 
paper before the recent Medical Congress, Berlin, on 
the development of puberty and its relation to morbid 
phenomena among school children. In Denmark and 
Sweden it has been the custom for many years to weigh 
and measure the school children every year. Out of 
15,000 boys and 3,000 girls the results were as follows: 
" In the seventh or eighth year of life boys grow con- 
siderably in height and in weight, after which a delay 
sets in which reaches its maximum in the tenth year 
and lasts till the fourteenth year, when a considerable 
acceleration of growth suddenly sets in. This accele- 
ration lasts till the end of the seventeenth year. Its 
maximum is in the fifteenth year. The acceleration is 
at first in height and later on in weight, gaining its 
maximum in the latter in the sixteenth year. At the 
end of the nineteenth year bodily development of 
youth seems to end. In girls the course of develop- 
ment is quite different. The decrease in growth after 
the eighth year is not so great as in boys and yields in 
the twelfth year to a rapid increase in height. The 
acceleration in the increase in weight comes later, but 
outstrips it in the fourteenth year. In the seventeenth 
or eighteenth year the increase is but slight. The 
increase in weight, however, sinks to zero almost in 
the twentieth year, when the growth in women may 
be regarded as ended." A remarkable thing, as pointed 
out by Dr. Key, is that boys grow faster than girls in 
weight and height till the eleventh year, then more 
slowly till the sixteenth, and then faster again. With 
slight variation these relations obtain all over Sweden 
and Denmark. In Italy and the United States of 
America the period of puberty in girls ends at least a 
year earlier. " In the spring and summer the child 
grows more in height, while in the autumn and winter 
it increases more in weight." " How is it now with the 
health of school children during the development of 
puberty ? It was found that 40 per cent of the 15,000 
boys in the high schools in Sweden were ill; that 14 
per cent suffer from habitual headache, 13 per cent 
from chlorosis." "We ought," he concluded, "to 

adapt our demands on the youthful organism to its 



strength and power of resistance during the various 
phases of development, to promote the health and vig- 
orous bodily development of youth better than we do 
now. I therefore indorse, from the bottom of my 
heart, the words which Johnn Petter Frank, the father 
of school hygiene, uttered a hundred years ago : ' Spare 
their fiber still, spare the forces of their minds, do not 
waste the energies of the future man in the child.'" 

♦ « » » » 

The Street Rallivay Convention. 

The popularity of the electric motor was well attest- 
ed at the recent meeting of the American Street Rail- 
way Association at Buffalo. In the West, especially, 
where it has been in continuous use for a considerable 
period, comparative estimates of economy between 
horse and electrical traction have, it would appear, 
demonstrated the superiority of the latter, at least 
from the shareholders' standpoint. Practical men, 
used to estimating costs and familiar witli both sys- 
tems of traction, gave their views, recounted their suc- 
cesses, and disappointments while looking for perfect 
service, and though not able to devise the means of 
remedying defects, furnished clear and comprehensible 
descriptions of their needs. From these it would ap- 
pear that the repair shop for electric motors has taken 
the place of the horse hospital, which, in horse railway 
service, makes so formidable an item in the expense ac- 
count. 

How to keep the electric motor out of the repair shop. 
That appears to be the most important question now 
agitating the field. The station and overhead trolley 
wires, with a minimum of expert attention, may be 
kept in repair, but unseen and often unexplained 
causes serve to stop the wheels of the motors. Now 
it is a lame armature, again a burnt field magnet, a 
fused connection, or broken gear. These are everyday 
occurrences — so the railway men say. Not yet has the 
mechanic's cunning sufficed to make certain the work- 
ing of the axle gear and intermediate shaft gear, ghaft 
pinion, and armature pinion. Then there are the 
boxes or bearings of the axle, intermediate shaft and 
armature. Trouble here is trouble all over. There is a 
large and general demand for gear and pinions which 
won't break, for gear that will be reasonably durable 
and at the same time noiseless. 

One of the speakers at the recent meeting said that 
cast iron might do for axle gear, which is large and of 
slow movement, but only steel was fit for intermediate 
shaft pinions. He was firm in the belief that steel does 
better than bronze in such employment, lasts longer, 
besides being less expensive. His experience with 
electric motors had taught him that to overcome the 
noise it is necessary either to have the gear covered 
and running in oil or to have the gear of wood or the 
pinion of rawhide. The large gear on the axle and in- 
termediate shaft, if made with wooden teeth and used 
with steel pinions, he had found to run noiselessly and 
to last longer. Those who gave extra care to making 
the keys in all gear and pinions tight and self-retaining 
would, he believed, find themselves amply rewarded. 
The shaft boxes and bearing, experience had taught 
him, must be made of some compound metal that will 
notwearouttoofast, for but little wear on the armature 
bearing will allow the armature to scrape on the pole 
pieces of the motor. 

Continuing, he said : " The electrical parts of the 
motor in which we are most interested are the arma- 
ture, field magnets and the controlling switch or rheo- 
stat. The armature of an electric motor is its most 
wonderful and interesting as well as its most expensive 
and troublesome part. A street car is the most over- 
loaded vehicle known to mankind. It may run a week 
with a light load, and then suddenly receive enough 
passengers to load fairly well three or four ordinary 
cars ; the driver may forget to oil either the car or mo- 
tor, he may reverse the motor accidentally or purpose- 
ly to avoid an accident ; these and many other causes 
require of an armature more work than it is capable 
of. Hence a burn-out. On the other hand, the arma- 
ture itself may be at fault. An armature such as we 
use to-day consists of a shaft surrounded by a metallic 
core. Around this core is wound the best insulated 
wire, each coil terminating at the same end of the ar- 
mature and being attached there by means of solder 
or screws to the bars of the commutator. The shaft 
of the armature will in a few years become worn by its 
bearings, and it would be well to have bushings or 
sleeves placed around the shaft at those points, which 
sleeves can be removed. As there is no wear to the 
core, and aS" the commutator can be renewed when 
worn down, which ought not to occur in less than two 
or three years, an armature should then have as long a 
life as one could desire, were it not for the coils of wire. 
Where these coils cross around the head of the arma- 
ture they chafe on each other and destroy their insula- 
tion. Where they end in the commutator they loosen. 
By an excessive load or careless driver they burn out. It 
may be possible to repair the armature by rewinding 
one coil or by refastening the loose ends, and even 
when a deep coil is burnt the total rewinding with new 
wire should not cost but forty or fifty dollars. Could 
we but prepare for the burn-outs by having the car on 
some side track near tbe repair shop, where it would 



not interfere with our running time or cause a hinder- 
ing of cars, we would not feel so aggravated; but it hap- 
pens invariably at the time we need every car most 
urgently. We can watch our gear and bearings, and 
when worn they may be replaced at our convenience, 
or at night, but an armature gives out without warn- 
ing. It is on this account that those systems advocat- 
ing but one motor to a car must give us positive as- 
surance of no burn-outs, for were it not for the dou- 
ble motor now so generally in use we would see crippled 
cars being towed into the shop, greatly to our discom- 
fiture. In the matter of minor details, such as cables, 
terminals, trolleys, and gearing, the electric manufac- 
turers have made the greatest improvements during 
the past eighteen months ; but so far as we can obtain 
information based on actual facts, there has been but 
little improvement in the armatures. The Edison com- 
pany has recently announced a new armature, but we 
have been unable to learn what results it may show." 

According to the testimony given, the rheostat used 
in one system, and for which so much has been prom- 
ised, is not infrequently burnt out and often injured 
by rain leaking through the platform. A principal 
claim made for this rheostat is that together with re- 
sistance coils the cars are started more easilj' and the 
motor is less liable to burn out, an excess of current 
being avoided. As to the first claim, it would seem to 
be fairly true, but the evidence of practice does not 
support the second claim. Indeed, it was openly as- 
serted that motors using a rheostat require more cur- 
rent than those which do not use it — from 15 to 20 per 
cent more. Perhaps this is due quite as much to a 
difference in the winding in the armature or fields as to 
the use of a rheostat. As to the advisability of using 
the rheostat there seems to be some doubt, it being 
suggested to collect evidence of the actual number of 
burnouts. An owner of an extensive plant operated 
under fairly favorable conditions testified that his fuel 
cost about $1 percar per diem, and repairs $1.50 per car 
per diem. " If," said he, " we can save 10 per cent each 
day on fuel by giving up the rheostat, we do not want 
to do it at the expense of adding 35 per cent to our re- 
pair account — already much too large." 

An example of the approximate cost of repairs is thus 
given ; the figures referring to four 30 horse power 
Spiague cars for the six months ending October 1, 
1890, each car making 90 miles a day, the grade being 
1,900 feet of 9 to 9^ per cent, one 300 feet of 5 per cent, 
one 300 feet of 8 per cent. 

MECHANICAL. 

3 bronze intermediate pinions, at $14 $42.00 

3eteel " '• " 9 27.00 

8 steel armature " *' 7 56.00 

4 intermediate gears, at $11 44.00 

2 main gears (axle), at $16 32,00 

6 axle brasses, at $4.50 87.00 

8 shaft bearings, at $4.50 36.00 

12 armature bearings at $2.75 ,. 32.00 

Total $296.00 

ELECTRICAL. 

180 carbon brushes, at 10 cents $18.00 

6 trolley wheels, at $1.25 7.50 

3 field magnets, at $20 60.00 

6 armatures repaired, at $35 210.00 



$295.50 
For labor : 
3 motor repair men, at $50 per month $600.00 

Total $1,191.50 

Average per diem per car, $1.62. 

There are other minor repairs that would increase this about 20 cents a 
day. 
Fuel, sawdust, and slabs, $1.30. 

A statement which went unchallenged, and may, 
therefore, be taken to be approximately correct, was 
that the cost of operations of a 10 car road is the same 
by electricity or horses ; that, when the number of the 
cars is above 10, a road may be more economically ope- 
rated by electricity. When the number reaches 50 cars 
and upward, the cable is the most reliable and eco- 
nomic. 

An interesting feature of the Buffalo meeting was 
the favorable testimony elicited for storage battery 
traction. The facts given by W. J, Carruthers-Wain, 
president of the Tramways Institute of Great Britain 
and Ireland, concerning the Birmingham road, will do 
much to prove that, even at its present stage of imper 
fection, the storage battery may be run with economy 
as a motor. The cars he operates are constructed to 
carry 50 passengers, 34 inside and 86 outside. They 
are 26 feet long, 63 feet broad. Each car with its mo- 
tor and batteries weighs 9 tons. The average takings 
of the road are $1,250 a week, as against $750 for horses. 
The cars will run seventy hours — the road has grade of 
1 in 19 — from one charging. Thej- cost little compara- 
tively for repairs, and when intelligently handled give 
little trouble. 



"Sundoivn Doctors." 

This is the appellation said to be applied in the city 
of Washington to a class of practitioners who are 
clerks in the government offices, and who have taken 
a medical degree with a view to practicing after th.'> 
hours of their official work are over. 
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AUXILIARY RIFLE BARREL FOR GUNS. 

We give an engraving of an improvement in guns 
which permits of converting any ordinary center fire, 
breech- loading rifle into a weapon of smaller bore. 
This invention consists in an auxiliary rifie barrel 
adapted to be inserted in the ordinary gun barrel in 
the place of a cartridge, the auxiliary barrel being 
rifled and furnished with a hinged breech cap for con- 
fining the smaller cartridge. 

The rear end of the auxiliary barrel is reduced in 
diameter, and grooved longitudinally to receive the 
cartridge extractor to which the breech cap is pivoted, 
and the breech cap and the cartridge ex- 
tractor are inclosed in a sleeve screwed on 
the auxiliary barrel. The breech cap is pro- 
vided, in the present case, with an oblique 
firing pin, but where a center-fire cartridge 
is used, the pin goes straight through the 
cap. The sleeve on the auxiliary barrel is 
provided with a flange corresponding to the 
rim of the shell of the larger cartridge, and 
the auxiliary barrel is arranged to be with- 
drawn from the gun barrel by the usual 
cartridge extractor. 

The cartridge in the auxiliary barrel is 
tired in the same manner as the ordinary 
cartridge, and the empty shell is removed 
by drawing out the cartridge extractor, the 
hinged breechcap being used as a handle 
for the purpose. 

One advantage claimed for this improve- 
ment is that a sportsman may use the auxili- 
ary barrel and the smaller cartridges for small game, 
and without any change or adjustment may withdraw 
the auxiliary barrel and use the gun for the larger 
shot. 

This invention has been patented by Mr. James W. 
McCandless, of Florence, Colorado. 



Hand drilling may be seen in many of the quarries. 
The derricks have the old iron rod guys. Boom lifting 
is unknown there, and in some of the deeper quarries 
a block of marble is lifted several times and by sev- 
eral derricks before it is landed on the bank. But the 
backwardness of Vermont quarrymen in modern me- 
thods of handling stone is nowhere shown so conspicu- 
ously as in the old stone boats which are drawn about 
the yards and mills by the ponderous ox. 

The quarries in the South are of more recent origin 
than those in the North ; hence those who operate 
them seek and apply all modern improvements. In 




NOTES ON QUARRYING. 

BY WM. L. SAUiNUEKS. 

I have recently spent a little time at some quarries 
in the South, notably the extensive granite quarries 
of Braiiiiywiiie (xranite Co., on the Brandywiue Creek, 
Wilmington, Del., and the soapstone quarries of the 
Albemarle Soapstone Co., North Garden, Va. It is a 
conspicuous fact that the quarries in the South are 
better equipped with machinery and with modern ap- 
pliances than those in the North. Any one who has 
made a tour of inspection through the extensive marble 



McCANDLESS' AUXILIARY RIFLE BARREL. 

some cases which have come under my observation 
the equipments have not been applied only because 
the foreman was from New England, and sailed in the 
old " stone boat " so long that it was difficult to get him 
out of the rut. 

I visited the Brandywine quarries with a gentleman 
from Brazil, who came here for the purpose of studying 
American methods of granite quarrying. He had been 
through New England, and had been told that the best 
way to split up large blocks of granite into small ones 
was to do it by hand, just as he had been doing it in 
Brazil. This statement was made by men of large ex- 
perience in the New England quarries, and it made 
such an impression upon him that it was necessary, 
in order to offset it, to show him actual results. We 
found at the Brandywine quarries a machine at work 
splitting up blocks of granite readily, economically, 
and satisfactorily. We got at the exact facts in regard 



lifted by one man operating a hoisting engine, and 
bj' him transferred across the river and deposited upon 
a car. The conveyer is a steel wire rope two inches in 
diameter, anchored and resting upon "A" frame 
braces at each end. The cable may be either level or 
inclined as desired. The carriage travels either way 
on the cable, being propelled by means of an endless 
rope operated by a hoisting engine. This endless rope 
is sustained by carriers to prevent its sagging. By 
means of this rope the carriage may be stopped and 
held at any point on the cable while the stone is being 
hoisted or lowered. The hoisting and conveying may 
be carried on either separately or together, 
in the latter case eflfecting a great saving in 
time. 

The reach of one of these conveyers ex- 
tends at an angle of 45 degrees from the 
cable, by means of which stone can be drag- 
ged until it is suspended. Sometimes it is 
advisable to use a snatch block, by means of 
which the distance of drag may be consider- 
ably extended. 

While at the Brandywine quarries I saw a 
man lift a large mass of stone from the quar- 
ry, run it across the river on the conveyer 
and deposit it on a bank there. There was 
no one on the other side of the river, so 
that the stone was dislodged by the man 
running the hoisting engine. The courte- 
ous and intelligent secretary of the Bran- 
dywine Co., Mr. H. M. Barksdale, informed 
me that this stone was of a size and kind for 
which they had no orders at present, and they were 
simply depositing it on the other side of the river in 
order to get it out of the way, intending to bring it 
back again and use it later on. Here was a means by 
which a quarryman could, with but little expense, de- 
posit his different grades of stone in different dumps 
on a line with each other, keeping his j'ard clear and 
free from all unused stone, and having a means by 
which he can pick up a block at any time that will 
nearest conform to an order which he has in hand. 
That the Brandywine quarries are producing stone 
economically is evident from the fact that they are 
supplying a large amount of finished stone for use on 
the Sodom dam, on the New York aqueduct. 

This same system of hoisting and conveying, some- 
what modified, is in use by the contractors who are 
building the Sodom dam, and I have also seen it in 
the slate quarries at Monson, Me. There are many 




WIRE CABLE HOISTING AND CONVEYING APPARATUS AT QUARRIES OF THE BRANDYWINE GRANITE CO., WILMINGTON, DEL. 



quarries of Vermont, going there with a view of enter- 
ing the quarry business and of learning something, will 
find that, while he will be interested and instructed in 
what he sees, yet, if he goes through the Georgia quar- 
ries, stopping en route at the Tuckahoe deposits, 
Tuckahoe, N. Y., he will realize that his Vermont in- 
struction was largely in the line of ancient history. 
This applies not only to the quarrying, but to the finish- 
ing of the marble. Hand channeling is still pursued 
in some of the Vermont quarries, though this is rare- 



to it, which showed, beyond dispute, that the work 
can be done cheaper by machinery than by hand. 

But the most interesting feature of the Wilmington 
quarries is the wire cable hoisting and conveying ap- 
paratus, an illustration of which is herewith shown. 
There are three of these conveyers reaching from one 
side of the river to the other, a distance of about 1,200 
feet. The stone is quarried from both sides of the 
river, though at present operations are going on only 
on one side. Blocks of granite weighing ten tons are 



quarries in Vermont that might apply it with profit to 
themselves. — Stone. 



At the shops of the St. Charles Car Company there 
have recently been built four gorgeous museum cars. 
The gilding alone cost over $3,000, and the cost of the 
entire coaches is about $24,000. The idea is to run the 
train into a town and have the exhibition on the cars. 
One car contains the electric light plant which is to 
light the museum train. 
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and considerable oxidation. It is, of course, of great 
liistorical interest. 

The third of this group of weights, a simple cylinder 
in shape, is known as the Arago platinum kilo- 
gramme. The Hon. Albert Gallatin when United 
States minister at Paris in 1821 procured this standard, 
together with the eminent physicist's certificate stat- 
ing its exact relation to the French standard, the 
'•Kilogramme des Archives." The letter accompany- 
ing it is dated Sept. 7, 1831. 



THE UNITED STATES COLLECTION OF STANDARD 
WEIGHTS AND MEASURES. 

We illustrate in the present issue the collection of 
standard weights and measures, preserved at Washing, 
ton, in the fireproof building of the United States 
Coast and Geodetic Survey. Many of these are now of 
purely historical interest, the more recent ones only 
being accepted as absolute standards. 

The smaller cut is devoted to the collection of 
weights. Among these are shown the cruder forms of 
weights originally used in 
this country as standards. 
In the foreground of the 
picture, to the right of the 
glass case, are three which 
are of special interest. One 
which is nearly cylindrical 
in shape, with a slight 
groove around its upper 
portion, is known as the 
gilt pound, and represents 
the British unit of weight. 
Jmmediatel}' back of it is 
the "committee kilogram- 
me." It can be recognized 
by the knob on top. It is 
a brass weight, and is one 
of a nuii]ber made at the 
same time under the 
charge of the French com- 
mittee who, near the end 
of the last century, estab- 
lished the original metric 
standards of measure- 
ment. It was procured 
tor Mr. F. R. Hassler by M. 

J. G. Tralles, early in tiie present century. M. Tralles r It has had a number of comparisons. In 1879 it was 
certifies it to have been of true weight within one-half compared with the British platinum kilograiiirue and 




COLLECTION OF STANDARD GOVERNMENT WEIGHTS. 



milligramme at the furthest. It is a cylinder 53 milli- 
meters in diameter, the height being equal to the 
diameter. To the top of the knob it is 78 millimeters 
in height. The knob is 25 millimeters in diameter. 
The original committee had a peculiar stamp, which 
consisted of an ellipse supposed to represent a merid- 
ian section of the earth divided by two diameters into 
quadrants, three of which quadrants were shaded, while 
the figures 10,000,000 were marked within the'unshaded 
quadrant near its outer perimeter. This, of course, is 
an allusion to the base of the metric system. This 
stamp is impressed upon the bottom of the kilogramme 
we have described. The metal of whicli it is composed 
seems to have been porous, as it shows minute holes 



its specific gravity was determined by Ghaney. In 
June, 188-1, it was taken to Paris and coujpared with 
the international standard, at the International Bu- 
reau of Weights and Measures, and was returned to 
the United States in the personal care of Dr. Thomas 
Craig, reaching the office on Sept. 3, 1884. 

Under the glass shade in the center of the drawing 
is a irepresentation of the national prototype kilo- 
gramme. No. 20. This represents a kilogramme con- 
structed by the co-operation of the principal govern- 
ments of the world. In 1870, under invitation of the 
French government, delegates of the leading nations 
met in Paris and were organized into an international 
commission for the construction of a new meter, as an 



international standard of length. Professors Henry 
and Hilgard acted as the United States delegates to 
this convention. 

In 1872 a treaty was signed at Paris establishing the 
International Bureau of Weights and Measures, which 
is under the administrative direction of delegates from 
the countries concerned. A large number of learned 
men were employed to study the methods to carry out 
practically the theoretical requirements of the case. 
Kventually standard meters and standard kilogram- 
mes were constructed, 
which are termed interna- 
tional prototypes, and re- 
productions were distri- 
buted by lot to the differ- 
ent governments in Sep- 
tember, 1889. The repro- 
ductions are termed na- 
tional prototypes and are 
numbered consecutively. 

For the preservation of 
the original international 
prototypes a subterranean 
vault is provided at Paris. 
This secures them against 
accident and against any 
sudden or great change in 
temperature which might 
conceivably bring about a 
change in the molecular 
structure of the metal. In 
this vault they are kept 
under lock and key, three 
different keys being re- 
quired to open the vault. 
The keys are in charge of 
three separate individuals. The American national 
prototypes will be preserved in Washington, with simi- 
lar precautions to those just described in the case of 
the originals in Paris. 

The prototype kilogrammes are made of a standard 
alloy of 90 per cent platinum and 10 per cent iridium, 
witii a tolerance of 2 per cent either in excess or defi- 
ciency. The form of the kilogramme is a cylinder with 
slightly rounded edges, its height being equal to its 
diameter; its weight is referred to vacuo and it is prac- 
tically an exact copy of the international prototype. 

The national prototype meter. No. 27, is of the same 
alloy as that composing the prototype kilogramme 
just described. Its cross section, adapted to secure it 
against flexure and to allow of rapid accommodation 
to changing temperature, is shown in the corner of the 
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large cut. The observers in the same cut are supposed 
to be holding a copy of it in their hands. The cross 
section is shown of the true size. The bar is 102 iii. long. 
The meter is defined by lines drawn upon the upper 
surface of the portion connecting the side elements of 
the bar. It will be observed that the ';ross section is 
not symmetrical, and that ihe surface just referred to', 
corresponds with the medial plane of the mass of 
metal. 

Upon the table in the large cut are shown other 
standards of measurement. Fig. 1 is the U. S. stand- 
ard yard, such as is supplied hy the Federal govern- 
ment to the different States. It is an end measure and 
consists of the yard proper and of a template which 
nests into it so as to protect its terminal planes from 
deterioration. 

Immediately back of it, and represented by Fig. 2, 
is what is known as the Troughton scale, made by a 
London maker, bearing his name and dated London, 
1814. It was made for the use of the Coast Survey of 
the United State.s. It is a brass bar with an inlaid 
silver scale. It is 86 inches long, 3}^ inches wide, J^ 
inch thick. The strip of silver which runs down its 
center is inlaid flush with the brass and is a little more 
than one-tenth of an inch wide. Two parallel lines 
are ruled upon the silver longitudinally, being about 
one-tenth of an inch apart. Starting at about 3 2 inches 
from one end of the bar, the graduations begin, and 
the silver strip is divided for its length into tenths of 
inches. As a standard of reference the interval be- 
tween the 27th and 63d inches of that scale has been 
adopted. This portion, it is found, corresponds to the 
mean of the whole scale, and has been compared with 
other standards. 

Fig. 3 in the same cut shows the yard and ell bed 
plate made by Thomas Jones, instrument maker for 
the Honorable Board of Ordnauce, etc., of Great Brit- 
ain. This bearsthe impression of the exchequer stamp. 
Two grooves run longitudinally along the bar, with 
stops at the ends. The length between one pair of 
stops is supposed to be a yard, and that between the 
other pair an ell. It was made in the early part of the 
present century. 

Pigs. 4 and 5 represent copies of the British standard 
yard, and are designated respectively bronze No. 11 
and iron JTo. 57. They were presented to the United 
States by the British government through G. B. Airy, 
Esq., Astronomer Royal. They were received in 1856, 
and are accompanied by statements as to their length, 
coefficients of expansion and directions for use. Each 
bar is 1 inch square in section and 38 inches long. At 
each end are wells J^ inch in diameter and sunk J^ inch 
below the surface, thus reaching the medial plane. In 
the bottom of each well is a gold pin one-tenth of an 
inch in diameter, upon which are drawn three trans- 
verse and two longitudinal lines. The yard is given by 
the distance from the center of one middle transverse 
line in one well to the corresponding point in the other 
well. Covers are provided for the wells in order to pro- 
tect them from dust. The alloy used in the bronze 
bar consists of 16 parts of copper, 2J^ parts of tin and 
1 part of zinc. The iron yard is made of Low Moor 
iron. They are inscribed in each case with the tem- 
perature at which they are supposed to be standard, 
61 '79° Fah. for the bronze bar, 6358° Fah. for the iron 
bar. 

Fig. 6 represents a committee meter standardized by 
the French committee in 1799. It is one of fifteen simi- 
lar bars made at that time, and is an interesting rem- 
iniscence of the famous determination of the meter. It 
was presented toF. R. Hassler, already alluded to,who 
later became the first superintendent of the Coast Sur- 
vey, by J. G. Tralles, of the Helvetic Republic. Mr. 
Hassler brought it to this country in 1805. It is a 
plain iron bar 29 mm. wide and 9 mm. thick. It is 
an end measure, the entire cross sections of the bar 
being designed for abutting surfaces. It is stamped 
with three dots as a designating mark, and also pos- 
sesses the three-quarter shaded ellipse already de- 
scribed as the mark of the original committee. 

In the glass case back of the linear standards are 
shown various standards of measure and weight, which 
speak for themselves. It is sufficient to say that the 
measures of capacity are fitted with glass plate covers. 
In use these are to be slid over the accurately ground 
edge of the metal so as to secure absolute fullness 
A set of United States coin weights, troy ounces, etc., 
are also preserved here. All these standards are kept 
in a room which is dark and dustless. The two proto- 
type standards will be preserved in specially construct- 
ed safes. 

Our thanks for the facilities afforded in the prepa- 
ration of this article are especially due to Dr. T. C. 
Mendenhall, superintendent of the United States Coast 
and Geodetic Survey. 

The ceremony of breaking the seals of the prototype 
meter No. 87 and kilogramme No. 20 took place at 
the White House in the presence of President Harrison, 
Secretary Blaine, Secretary Windom and a distin- 
guished company, on January 3, 1890. The depart- 
ments were represented by the following, who signed a 
memorial to the effect that they had witnessed the 
Ceremony ; Prof. T. C. Mendeahall, Superintendent 



United States Coast and Geodetic Survey ; Prof. S. P. 
Langley, Secretary SmiLhsonian Institution ; R. M. 
Hunt, Esq., President of American Institute of Archi- 
tects ; Col. Thos. L. Casey, Chief of Engineers U. S. 
Army ; Capt. R. L. Phythian, U. S. Navy, Superin- 
tendent U. S. Naval Observatory ; Wm. Henry Trescot, 
Esq., U. S. Delegate to International Congress of 
Three Americas; Oberlin Smith, Esq., President 
American Society of Mechanical Engineers, and many 
others, including members of Congress, professors, 
members of the Coast and Geodetic Survey, and mem- 
bers of engineering and scientific societies. 

♦ . « > ♦ ^ — _ — _ 

As Others See I7s. 

The visit of the Iron and Steel Institute to this 
country and the criticisms made by some of its members 
upon the management of our iron and steel works 
have called renewed attention to the differences be- 
tween American and foreign engineering practice to 
which we have frequently referred. 

The point of difference which is most observable is 
the rapidity with which a,ll operations are conducted 
in America as compared with foreign iron and steel 
works. Here both men and machinery seem to be 
strained to the utmost in the effort to turn out the 
largest possible number of tons in a day. The energy 
of the American owners is concentrated on the saving 
in two great factors in production, the n amber of men 
employed and time. Wages are high, therefore f,he 
labor must be dispensed with wherever possible and 
automatic machinery substituted. Time is still more 
valuable, and none of it must be wasted. It appears 
to be as criminal for a machine or a furnace to stand 
idle as for a man. 

In consequence of this hurry and rush in American 
works, other economies are apt to be neglected, and 
such neglect seemed to elicit criticisms from our Eng- 
lish visitors which overbalanced their approbation 
of our skill in other directions. The waste of material 
was especially objected to. The amount of our crop 
ends in steel mills would not be allowed in any English 
works. Our steam engines were thought to be de- 
cidedly wasteful of steam, and our boilers not durable 
nor safe. Fuel economy, except in a. few of the best 
managed works, seems a matter of no importance, and 
no attempt is made to save by-products of coke ovens 
as in Europe. 

No doubt many of these criticisms are well deserved. 
Until the introduction of natural gas in Pittsburg, the 
waste of coal in the iron works of that city was simply 
scandalous. Scarcely a steam boiler could be found in 
the city in which the temperature of thechimney gases 
was not from 800° to 1,000° Fahr., and the puddling and 
heating furnaces were, with but few exceptions, of the 
old styles which seem to be especially calculated to 
utilize only five per cent of the fuel burned in them, 
and to waste the other 95 per cent. Steam engines 
also, except in recently built or remodeled works, 
were of the old fashioned, slow stroke, throttling 
and non-condensing styles, the retention of which in 
these days of compound condensing engines is a dis- 
grace. Since natural gas has been introduced, its great 
abundance and cheapness have even served to retard 
improvements in steam plants in iron and steel works, 
but now that there are signs of the exhaustion or cur- 
tailment of the supply, and the price charged for its 
use is raised, there will likely be more attention paid 
to its economy. 

In each of the cities which the foreign guests visited 
the daily papers showed their usual enterprise in 
printing interviews with some of the visitors, in which 
they were made to express unbounded astonishment 
and approbation of what they had witnessed in 
America; but to one who had traveled with them 
from place to place it was noticeable that the expres- 
sions of commendation were generally offset by criti- 
cisms. What nature had given to America, such as 
her climate, her scenery, her greatness of distances, 
her mineral and agricultural wealth, her natural gas, 
were extolled as they should be ; but what man had 
done was usually but faintly praised. " Very clever ! 
but I think our way is quite as good, if not better," 
was a common verdict. The large daily product of 
our blast furnaces was attributed to our excellent ores, 
and not to skill in management, and the short life of 
the furnaces was contrasted with the long life of 
foreign furnaces, to our detriment. Our rapid rail 
rolling was thought not to produce as good rails, 
and to be obtained with an excessive wear and tear of 
mill and driving of the men, which would not be sub- 
mitted to in England. Even our newest machine 
works, such as the Westinghouse Air Brake Works, at 
Wilmerding, were found fault with as not being suflS- 
ciently lighted. 

Much of the criticism was undoubtedly due to the 
mental habit of the Englishman — he is usually on the 
lookout for something to find fault with ; but it is well 
for us to be criticised occasionally, as it may reveal to 
us shortcomings which we had not before suspected, 
and lead to improvements in our practices, even if it 
should necessitate the copying of some foreign ideas 
and methods. While we do lead the world in the 
output o( our blast furnaces, converters and rail mills, 



there are many lessons we may yet learn from our 
transatlantic rivals. 

It is a conspicuous fact, which was frequently 
brought out in addresses made at the meetings, that 
America is indebted to England for nearly all our iron 
and steel metallurgical methods, and while our iron 
and steel engineers have taken precedence in develop- 
ing the mechanical engineering features of the works, 
they have not been noted as originators of new me- 
tallurgical processes. The names of Huntsman, Cort, 
Neilson, Heath, Mushet, Bessemer, Siemens and Tho- 
mas stand pre-eminent as English metallurgical dis- 
coverers, and no list ol Americans can be named who 
can by any stretch of the imagination be compared with 
these as great originators and discoverers in iron and 
steel metallurgy. The one American engineer who 
by common consent is accorded the first rank among 
American steel works engineers, the late A. L. Holley, 
was strictly a mechanical engineer, and his work was 
in improving the methods of handling Bessemer steel 
and not in the process of making it. Of those who 
have brought our practice to its present stage of pro- 
gress, such as the brothers Fritz, the two Joneses, 
Forsyth, Fry, and Hunt, there is not one who has 
contributed to it any original metallurgical idea. 
They have merely as mechanical engineers adopted the 
leading ideas of the foreign metallurgists, invented 
and improved machinery for carrying out these ideas, 
and have shown extraordinary skill as organizers of 
men and machinery in such a way as to turn out vast 
amounts of product. 

The time has now come, however, when metallurgi- 
cal discoveries ought to be as much expected here as 
in Europe. Many of our establishments are now on a 
solid basis, possessing great wealth, mechanical equip- 
ment which ought to be good enough for ten or twenty 
years without further improvement, excellent organi- 
zation of both technical and managing staff, and finely 
equipped chemical laboratories. Some of these works 
should be able not only to develop students and dis- 
coverers, but to provide them with sufficient money 
for metallurgical experiments. 

Another path in which the American works can now 
develop is in that of reducing wastes of fuel and of 
material. Now that mechanical engineering has de- 
veloped machinery for handling to such an extent that 
the smallest possible amount of manual labor is re- 
quired, the engineers might be allowed to take a rest 
in this direction and devote themselves to perfecting 
the steam boilers and engines and furnaces, with a 
view to saving fuel. The question of coking our 
poorer coals should be studied, and methods adopted 
of saving the valuable products now thrown away in 
the waste gases. The waste in crop ends, in scaling, 
in fluxing, etc., should also be studied, and remedied. 

If the owners of our larger works would pay some at- 
tention to these questions, it would result before long 
in removing the reproach that we are behind Europe 
in these matters, and might in time enable Americans 
to point to a list of metallurgists who would rank with 
the English names above and with the list we already 
have of mechanical engineers. — Engineering and 
Min. Jour. 



Destruction of American Forests. 

At a recent meeting in Berlin of the Geographical 
Society, Chief Forest Master Kessler called attention 
to the extravagant waste of timber in the United 
States. Among other interesting details Mr. Kessler 
spoke of the tremendous destruction of forests in the 
United States during recent decades of years. Quoting 
from the tenth census, he stated that in 1880 the 35,708 
saw mills then in operation converted $130,000,000 
worth of raw timber stock into various kinds of lum- 
ber, and he asserted that at the same rate there would 
be no good-sized timber left in forty years. He spoke 
of the enormous waste of wood through forest fires, 
which are the result, for the most part, of carelessness 
or a desire to clear land for cultivation, and declared 
that the planting of new forests, which has of late 
years received some attention in the Eastern States, 
cannot begin to offset the waste of forests. He said 
that there is every reason to fear that America will 
soon be a country impoverished for tree property. Mr. 
Kessler made the striking comparison that, while the 
United States had but 11 per cent of its area covered 
by forests, the empire of Germany has 26 per cent of 
its entire area so covered. Mr. Kessler said that the 
reckless destruction of forest trees in America and the 
indifference manifested by Americans in the restora- 
tion of forests is a menace, not alone to the wealth of 
the nation, but threatens serious deterioration both to 
climatic conditions and the fertility of the soil. 



» « ■ I ^ 



"It is not intellectual work that injures the brain," 
says the London Hospital, " but emotional excitement. 
Most men can stand the severest thought and study 
of which their brains are capable, and be none the 
worse for it, for neither thought nor study interferes 
with the recuperative influence of sleep. It is ambi- 
tion, anxiety, and disappointment, the hopes and fears, 
the loves and hates of our lives, that wear out our ner- 
vous system and endanger the balance of the brain." 
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An Official Trial of the Philadelphia, 

The new steel cruiser Philadelphia, bearing the blue 
pennant of Rear Admiral L. A. Kimberly, President of 
the National Board of Inspection, returned to New 
York, November 1, from a forty-eight hour trial at sea. 
The cruiser has been accepted by the government, but 
this final trial was prescribed in the builders' contract 
for the purpose of testing her seagoing qualities and 
discovering any latent weakness in construction. To 
remedy such possible defects, $35,000 has been retained 
by the government from the contract price. 

The tests were in the main satisfactory, although the 
board finds room for improvement in numerous minor 
details, such as storage of boats, fitting of davits, etc. 
Three gun carriages were disabled. Owing to the foul 
condition of the cruiser's bottom, no trial of speed over 
the measured course was made. 

It was the admiral's intention to take the vessel to 
sea iiiiiiiediately, and the necessary orders were issued. 
Before they could be carried into execution the English 
steamer Bremeihaven, of Liverpool, which had an- 
chored in defiance of warnings that her berth was too 
close to allow her to swing clear, was swept by the cur- 
rent against the Philadelphia's port bow. The cable 
compressors were unlocked and a signal to back quick 
and hard was rung in the engine room. The engineer 
threw the throttles open, and the sudden rush of steam 
in the air-pump engine disabled that delicate and 
complicated piece of machinery. When the cruiser 
was backed out of danger an investigation of the dam- 
age showed that the bolts of the low-pressure cross- 
head of the starboard air-pump engine were broken, 
and that several hours' work was necessary to replace 
them ; so departure was delayed. The forward tor- 
pedo port sustained some slight damage, and a strong- 
back was broken. No other damage than this was done. 

The broken machinery having been repaired early 
October 30, the steam capstan was put in motion, the 
anchor run up, and the cruiser headed seaward. The 
main ship channel was the route chosen, and while 
standing through it another mishap befell the Phila- 
delphia, namely, a collision with the coal schooner 
Glower. 

Captain Rodgers, on the bridge of the Philadelphia, 
set both engines full speed astern. The next moment 
the schooner struck the Philadelphia on the starboard 
side and ranged alongside. The latter was perfectly 
motionless at the moment of contact, and a few seconds 
later her powerful engines had gathered sternway, and 
the vessels cleared. The ease with which the magnifi- 
cent cruiser was handled is the best criterion of her 
efficiency. 

The Philadelphia was uninjured, and having ascer- 
tained that the schooner was in no need of assistance, 
proceeded on her course. 

When well clear of the land a strong westerly wind 
rolled up a choppy sea, with an occasional heavy swell. 
Through it the cruiser steamed, pitching deeply at 
times. The roll of the ship was almost imperceptible. 
Her pitching tendencies are due to the extreme fineness 
of her lines. Her movements, however, were always 
steady and easy and without a tendency to throw a 
person off his feet. 

At 10 A. M. the gun divisions were called to quarters. 
Two rounds at high elevation and extreme train for- 
ward and aft were fired from each gun of the main 
battery. The blast shattered the glass hi the skylights 
and damaged two cutters. The deck and gun plat- 
forms stood the severe strain well, but defects develop- 
ed in the carriages of three six-inch rifles which will 
probably disable them. 

These guns are mounted on central pivot gravity re- 
turn carriages designed by the Bureau of Ordnance and 
cast by the Standard Steel Works. Cracks appeared 
in the piston rod lugs of numbers 3 and 4 starboard 
and number 4 port. The cracks, known as "heat 
cracks" to foundrymen, seem to have been calked over 
and sal ammoniac rubbed in, which rusted the steel 
effectually and concealed the defects until the shock 
and strain of firing opened them. The carriages are 
cast in one piece, and it is difficult to see how the de- 
fects can be remedied. New carriages will, in all prob- 
ability, have to be obtained. 

The speed and turning trials took place on the fol- 
lowing day. Pull steam power was used. With 123 
pounds of steam and making ninety-five revolutions to 
the minute, the cruiser's helm was put hard to star- 
board. She described a circle in 6 minutes and 3 sec- 
onds. Under the same conditions with port helm the 
time was 5 minutes and 33 seconds. With starboard 
helm she heeled 3 deg., and with port 8 deg. The rea- 
son for this remarkable performance has yet to be ex- 
plained. The severest test to which the cruiser was 
subjected was reversing the engine while running full 
speed. The peculiar type of her engines enabled the 
vessel to perform the test safely and successfully. 

The time from going full speed ahead until headway 
was checked was 1 minute and 50 seconds. The cruiser's 
tactical diameter, which is the diameter of the circle 
in which she can turn, is 2,400 feet. With one propeller 
backing, the diameter is much less. 

Associated with Admiral Kiniberly on the Board 
were Capt. Henry Erben, Commander W. R. Bridge- 



man, Lieut.-Commander Hemphill, Lieut. L. C. Logan, 
Chief Engineer Buehler, Naval Constructor Hansoom, 
and Capt. Porter, of the Marine Corps. 



AN INTEEESTING EXPERIMENT. 
A rather amusing trick can be performed at the din- 
ner table with the aid of two wine glasses and a visit- 
ing card. Take two claret glasses of the same size, and 
fill one with claret quite to the brim, and the other 
with water. Cover the glass containing the water with 
the pasteboard card and then ask if any one at the ta- 
ble can transfer the claret into the glass containing the 
water without pouring out or spilling the liquid in'either 
glass. At first it appears that this is quite impossible, 
but it may be easily accomplished by inverting the 
glass containing the water and placing it upon the 
other glass. After the edges of the two glasses have 
been brought opposite one another, the card is slipped 
carefully to one side so as to open a small communica- 
tion between the two glasses; this done, there immedi- 
ately begins an exchange of the liquids, and it is ob- 
served that the claret is flowing in a gentle stream into 
the upper glass, the water descending through the 
small opening and displacing the claret. The claret 
soon begins to spread out in an even body over the 
water contained in the upper glass. This process con- 
tinues until there is a complete interchange of the two 
liquids. Of course the explanation is simple enough. 




GRAVITATION OF LIQUIDS. 

The water being a heavier liquid than the claret sinks 
into the lower glass, and the claret is forced up to fill 
the displacement of the water. It flows in a steady, 
clear-cut stream, and the effect as it rises through the 
water is very fine. 

It is remarkable that in this experiment there is no 
observable intermixture of the liquids. The water 
contained in the lower glass after the experiment is 
quite clear and transparent. It is also curious that 
the water in the upper glass passes the space between 
the rims of the glasses, and enters the lower glass with- 
out any leakage whatever. This, however, is fully ex- 
plained by the surface tension existing on the liquid at 
this point. 

The card used in this experiment is about the thick- 
ness of an ordinary postal card. The experiment is 
easily performed and is worthy of trying. The upper 
glass containing the water may lifted and carried 
about while the card is attached, without holding it on 
with the hand, thus illustrating in a well-known way 
the effect of atmospheric pressure. 
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Alnmluium— Qraban's Method. 

BY M. JEHON. 

This process is based upon the reduction, by sodium, 
of fluoride of aluminium, produced from the action of 
sulphate of alumina upon fluor spar and cryolite ; but 
the latter mineral is only employed at the commence- 
ment of the operation, it being reproduced in large 
quantity in an artificial form, as a consequence of the 
reduction of the fluoride of aluminium, and of a much 
higher degree of purity than the natural mineral, which 
always contains spathic iron ore and quartz. 

Production of Fluoride of Aluminium. — From ten 
to thirteen parts of sulphate of alumina, dissolved in 
water, is mixed with finely divided fluor spar, and 
heated to 60 deg. Centigrade for several hours, when a 
partial decomposition of the fluor spar takes place, 
giving sulphate of lime and aluminium fluoride. By 
repeating the operation several times, about 66 per 
cent of the sulphuric acid in the sulphate may be re- 
placed by fluoride. It is more convenient, however, 
not to push the change beyond 55 per cent. The re- 



sult is asolution of fluo-sulphate of alumina, AljPUSOi, 
which is filtered, freed from iron by prussiate of pot- 
ash, and boiled down to the consistency of sirup. This 
is then mixed with finely ground cryolite to a stiff 
paste, giving when dried in a lead basin of 150 deg. C. 
a spongy mass, which is broken into pieces of the size 
of a walnut, and subjected to a dull red heat in a cast 
iron vessel in a muffle. This decomposes the remain- 
ing sulphate of ammonia, giving as a result pure fluo- 
rideof aluminium and sulphate of soda. The latter 
salt is washed out with boiling water, about 15 per 
cent of the former also going into the solution. Tlie 
residue, or 85 percent of the fiuoride in the material 
treated, is pressed into cakes, dried, and broken up. 

Reduction of Fluoride of Aluminium. — The reduc- 
tion of the fluoride by sodium is performed in a cast 
iron vessel, whose diameter is equal to its height, lined 
with cryolite, either rammed, or preferably in the form 
of bricks, made coherent with a solution of common 
salt. The fluoride is heated to redness in an iron cyl- 
inder with a refractory lining free from iron and sili- 
con, and having a cover at the top and a counterpoised 
drop bottom. The fluoride does not melt, and is but 
slightly volatile if kept well covered. The heated 
charge is dropped into the reducing pot, and immedi- 
ately afterward an ingot of sodium, heated nearly to 
its melting point, is added, the whole being covered 
up by an asbestos cloth. The reaction is very violent ; 
the charge boils, and often flame colored by sodium 
escapes from beneath the cover. When the propor- 
tions of sodium and aluminium fluoride are so chosen 
that only one-half of the latter is reduced, the remain- 
der combines with the fluoride of sodium formed in 
the reduction and produces cryolite, which at the end 
of the operation is found as a well-melted mass, the 
temperature having risen to a red-white heat, having 
below it a lump of aluminium, covered with a tliin 
adherent crust of cryolite. The cryolite so produced 
is much purer than the natural mineral, being perfect- 
ly free from iron and silicon, and in consequence tlie 
aluminium obtained is often very pure, assaying up to 
99 77 per cent, according to the results obtained at the 
Ecole des Mines, Paris. The sodium used is obtained 
by a new method, which is only described in general 
terms, some details not being completely protected. It 
consists essentially in electrolyzing melted chloride of 
sodium in a crucible. One electrode is of carbon, and 
the other an iron wire. The latter plunges into the 
center of the crucible, and is covered by a bell of por- 
celain with hollow sides, and a central tubulure con- 
nected with the sodium condenser by an iron tube, 
which carries away the globules of sodium as they form 
and rise to the surface ; the chlorine goes to the car- 
bon electrode. The production of cryolite in this pro- 
cess is rather larger than the amount necessary for re- 
duction, and therefore some surplus will remain for 
disposal. This may be used by glass makers. As com- 
pared with Deville's process, it is said to utilize the so- 
dium more perfectly, from 83 to 90 per cent of the re- 
ducing effect being realized, as compared with 76 per 
cent. — Annates des Mines. 



Nickel-in-the-Slot Hot W^ater. 

In Paris they now have stands in the streets, a faucet 
projects from the structure, and under it is a place to 
set a pail. Near the faucet is a slot, large enough to 
admit a copper five centime piece, and beside the slot 
is a button. To use the apparatus, a pail is set in the 
appropriate place, a five centime piece, equivalent in 
size and value to the old-fashioned copper cent, is 
dropped into the slot, and the button is pushed ; 
whereupon a jet of steaming hot water issues from the 
faucet, and runs until nine quarts have been delivered, 
when it stops. It may be imagined that in a district 
thickly settled with poor families, the cost of hot water 
so obtained is much less than it would be if a fire were 
kept in the cooking stove to heat it, and the house- 
keepers who would otherwise have to do their wash- 
ing with cold water must bless the inventor. The ap- 
paratus has, however, another use. It is the custom 
in Paris for hackmen to keep " bouillottes," or cans of 
hot water, in their carriages in cold weather, to warm 
the feet of their patrons, and it is often troublesome 
and expensive for them to get the water renewed as it 
cools. By means of the new kiosks, the bouillottes 
may be replenished with the smallest trouble and 
expense, to the great benefit of the drivers. The 
interior of the kiosk is partly occupied by a coil of pipe, 
within which is a gas burner, for heating water rapidly. 
Tlie coil communicates with the city water supply, so 
that the water drawn through is always fresh. The 
gas is not wasted by being kept burning all the time, 
but is lighted by the pressing of the button, which also 
opens the faucet, and the automatic closing of the 
faucet, and turning off the gas, after the pailful of 
water has been delivered, are effected by simple 
devices. 

* » ■ > » 

The wholesale price of whalebone is now $10,000 a 
ton. A project is on foot to organize whaling expedi- 
tions from Australia to thr^ Antarctic seas, where it is 
believed plenty of whales are to be found. It is an 
almost untouched whaling ground. 
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RECENTLY PATENTED INVENTIONS. 
E:n<|ineerin£:, 

Steam JBoilkr Feeder. — Bernard 

J)ovIin, Jeri^ey City, X. J. Tliis is an automatic feeder, 
til which a drum coinimniica[,iD<;r with tlie steam and 
water spaces of the boiler lias a float valve to cut off 
the supply of steam from the boiler a piston device 
being arranged in connection with a valved water sup- 
ply pipe, the device having a self-opeiilns relief valve, 
while a steam supply pipe connects the drum with the 
valve-coLtrolling piston device 



Railway Appliances. 

Car Coupling — Justin E. Clark, 

Andover, ^las?. In this device tlie drawhtad witli a 
hook or horn, and a peculiar form of hail-like link is 
pivoted to the drawhead, a yoke-like lart li having its 
ends pivoted to the link, with means for raisnig the 
link, which may at any time be thrown out of the 
couplinji: position to permit of the drawhead being useil 
as an ordinary link coupler, while the device is operable 
from the top or the sides of the car. 

Car Couplixg. — Benning Rowell, 

Bailger Mills, Wis. The drawhead is, according to 
this invention, movable vertically at its forward end, 
suitably held suspension rods extending: down aloii<: 
opposite sides of the drawhead, and their ends beinjii: 
held in a plate ou its under side, forinin<x a simi>le and 
convenient construction by mean of wliich the draw- 
head mouths may be readily set up or down as desired. 

Vestibule Car.— John H. Kirkhaiu, 

Niles, Mich. Combined with the contacting frame of 
the car are horizontal rods connect eil v.illi elbow levers. 
the latttT bein<i also connected with biitlier sprin<];:r, 
with other novel features, whereby the contacting 
frames of opposing flexible poi'tions aie held in con- 
stant contact and suiden jars are relieved, tlie mechan- 
ism consisting; of few and siujple parts that can be 
readily applied to vestibule cats now in nst-. 

Car Buffer. — Seely W. Ash mead, 

St. Louis, Mo. Combined with buffers adapted to be 
locateil as usual at opposite sides of the drawhend are 
friction rollers or balls held to revolve therein and pro- 
jected out therefrom, a lubricator communicating with 
the recesses in which the balls revolve, foruiiug an 
anti-friction buffer by means of whicli the wear and 
grating and grinding of tlie ordinary butfer are avoided. 

Crossing for Cable R mlways.^ 

James P. orr, Pittsburg, Pa. Accoiding to this inven- 
tion the two cables crossing each oilier are combined 
with a frame adapted to be raised and lowertd, with 
two sets of pulleys arranged thereon, one set snpp(»rting 
one of the cables whne ihe other passes under the other 
set of pulleys, the arrangement being such as to bring 
the crossing cables near each other, at the same time 
preventing the cables from coming in contact. 



ITIeciiaiilcal, 

Traveling Crank. — Charles Davy, 

Sheffield, Entiland. This iuveiition is designed to dis- 
pense with the tumbler bearings usually employed as 
supports of the drivint: shafts, and iirovide means 
whereby sliding connection may be maintained with a 
shaft mounted m ordinary fixed bearings, whether it be 
the main or transverse driving shafts, which transmit 
power to the hoisting crib. 

Laying off Wood Work. — Robert 

G- Love, Richmond, Va. This invention provides a 
macliine for laj'iiig olf and marking the stiles of 
shutters and doors and similar work, i)reparatory to 
cutting the mortises therein by a mortising machine, in 
order to save labor by doing the work more expe- 
ditiously than can hit done by hand and insni-t; exact- 
ness ami accuracy in the joiner work, the machine 
being simple and inexpensive, and operable either by 
a treadle or by power. 

Barrel Hooping Machink. — Frank 

Glankler, Memphi-, Tenn. Tliis invention covers a 
peculiar construction of the ring (»i- annular platen 
whereby the hoop is not driven entirely on the barrel, 
but is allowed to project a littlr beyond the chino or 
end!" ol the staves, so that when the barrel is set away 
or stored for future use it may be subsetpieutly 
tightened by driving the hoop all tlie way ou, the 
cracks which might appear from shrinkage being 
thereby closed to make a light barrel. 

Shingle Shaping Machine.— Daniel 

W. Williams, Forluna, Cal. Combined with a vertical 
chute above a sliding support is a shapcr liaving for- 
wardly projecting arms ])rovi(le(l with inner siionlders 
to move the support from nndri- the chute after the 
ehaper has acted on the shingle, and outer shoulders 
to return the support on the back stroke, the machine 
dressing the sliingles to the leijuirfd width and cutting 
their ends to such form us may be d(!^irell. 

Couch Roll for Paper Ma-chixes. 

— Frederick W, Miller and John ,]. Newman, Klkiiarl, 
Ind. This is a suction conch roll, with a shaft having 
hollow ends adapted to be connecteti witli snetion 
devices, journaled boxes forming the heads of the 
roller and an annular chamber being fonuful about the 
heads, the roll having a poroi.is cover, and pons con- 
necting the auuiilar chamlter with the hollow shaft, 
the roller being also adapted for nse as a revolving 
suction box when placed in any suitabU' i)osition on a 
paper machine. 

Ruling Machine Attachment. ~ 

Wdliam C. Smith. Enjoklyn, N. Y. Transversely rock- 
ing forks or links are pivoted lo vertical standards at 
opposite sides of tlie frame, ami a pen beam with arms 
at itsevids is mounted on the forks or links, there being 
mechanism for reciprocating the pen beam, whereby 
paper may be tinted or ruled in wave lines at n small 
cost, producing effecip heretofore usually accomplished 
by lithography. 

Gripper for Job Presses.— Ceorfce 

W. Banks, Philadtdpiiia, Pa. Tins invention provides 
a moans wtierehy die grippers may be set without the 
aid of a wrenchor similar tool, and s» that when they 



are set they will U: retained in a positively fixed posi- 
tion upon the gripper plate and rendered incapable of 
lateral movement until purposely adjusted. 

Theatrical Appliance. — Joseph 

Arthur, New York City. This invention embraces a 
novel construction and combination of parts employed 
to produce a scene representing the interior of a saw 
or planing mill, machinery usual in such establish- 
ments appearing in full operation, giving to the scene a 
most realistic effect. 

Apparatus for Treating Cotton- 
seed Hulls.— Emil Bohn, Galveston, Texas. Uy 
means of this apparatus the hulls are successively 
ground, screened and stirred, and the ground i)roduct 
directed by an air blast over pocketed chutes, where 
the coarse, heavy particles are separated from the tine, 
light particles, Ihe former being discarded and the 
latter used as pa))er stock. 

Type AVriting Machine.— Philip P. 

Wuuz, Meadville, Pa. The typo wheel of this machine 
has the letters arranged thereon in combinations such 
as follow each other in words of common nse. By a 
novel construction and arrangement of parts a single 
letter or portion of a word may be printed at one 
operation of the type hammer. 

Lasting Machine.— Charles E. CTOt^8, 

Brooklyn, N. Y. In this machine no\-el means are ju-o- 
vidi'd for opening and closing the grii)pers and f(u- 
shifting them horizontally, to insure proper streiching 
of the upper and even lit upon the last preparatory to 
its being tacked. I'he tacks are released singly from 
tubes by tlie upward movement of the drivers. 



Agricultural. 

Plow Attachment. — Archibald B. 

De Bruce, Arkansas City, Ark. A plate is arranged a 
suitable distance forward of and above the mould 
board, of the same form and general size as the mould 
board, the under surface of the plate being convexed 
and not smooth, the design being to compress the soil 
turned up by the plow, and so that it will all pass easily 
bet«'een the mould board and plate, preventing the soil 
sticking to the mould board. 

Pneumatic Milker. —Julius T. 

Ponieroy, Edgerton, Wis. A pail with suitably packed 
cov(!r has connected therewith a simple form of air 
jnnnp, whereby a partial vacuum may be readily created 
in the pail, and from the top portion of the pail extend 
four rubber tubes, provided with nipples and spreaders 
at their outer ends, the air pump being operated when 
these nipples are in place for milking, sections of glass 
in the rubber tubing permitting the operator to see 
when the milk is flowing freely into the pail, and the 
milk being thus saved from all contamination, 

(train Scourer. — Peter Provost, 

Minneapolis, Minn. This Inventioii covers an improve- 
ment on a former patented invention of the same in- 
ventor, the machine having a cylinder in which three 
hopper-shtiped screens are arranged one above the 
other, there being & revolving shaft \\'ith beater arms in 
the upper section, a disk with conical lower portion on 
the shaft in the second screen, and a brush on the shaft 
in the lower screen, whereby the grain may be 
thoroughly cleaned and all the dust removed. 



iUiftcellaneous. 

N ij R s I N G Bottle.— James W. Mc- 

Kiunon, New York <Mty. This inirsnig bottle is so 
constructed as to avoid all corners, depressions, or 
caviiies in which milk is liable to collect and sour, and 
to enable the bottle to be thoroughly cleansed with litlle 
labor, and to allow of the free circulation of air after 
such cleansing or wliile the bottle is not in use. 

Buckle. — Benjamin H. Day. Jr., 

West Iloboken, N. J. This is of tlu; chiss of lever 
huckles for holding stra]>s and other fli'xible counec- 
tions and having a hinged tongue, and its novelty con- 
sists in making the tongue of spring metal of corrugat- 
ed or U shap(.^ at or back of Us clamping portion, so 
that it will readily adapt itself to diffia-ent thicknesses 
of straps and exert a s!)ring jtressiire upon them. 

Pump Water Closkt. — William D. 

Baster, Brooklyn, X. Y. This is a w; ter closet adnpnni 
])articiilarly for vachfs and marine \-essels. but capable 
of rise wherever iheie is h water supi>ly. Tv\o pumps 
connected with the closet uperate respectively to alter- 
nately flush the bowl and draw out the contents of its 
soil i)if)t! for discharge to a place of deposit, ail odors 
in t,he nuantimc being ellcctiially prevented from 
coming hack through the sod i)ipe. 

Tablk. — Edwards A. Reed, Oliver 

springs, Temi. This invention is an improvement in 
collapsible tables, the construction being such that while 
the article is stable when innsc, it is capable of being 
compacted to econoniiz-j epnce in shipping or stowing 
away and to ])(irinit of its being c-arried tinangh narrow 
doors or crooked and cramped passag<!S. and in which 
Ihe legsare not liable to shift out of ])lace, either when 
folded or let do\vn. 

Burner. — August F. Reiuhold. New 

York City. This burner is particularly adai)ied for 
bnnung oil for heating or iiL'htin^^ purposes, and is 
designed to be safe and luMeiieally odorlrss, lia\'!n'j: a 
non-conducting, concaved and apertured ])late, above 
the flame, and one or more perforated beat-absurbin^ 
and radiatnifr plates held belo^\■ th.e top ami around the 
wick tube or flaming point. 

Kaihatoh.— Arthur J. Brown. Kiiward 
Brown, .Jr.. and Dennis Shay llellefonte. Pa. This 
invention relates towteamaiid hot water radiators buiil 
up in sections of a double tubular eirculatiug and 
return character, and the radnitor has a male and female 
steam-parked slip joint between the sections, with a 
novel construction of the sections and arrangement of 
their inlets and outlets, afl-'ording a most perfect circu- 
lation and quickly heating the radiator. 

E^REEZING Box BX)R ICE MACHINES. 
—Henry Rea, Jr.. and Joshua L. Clark, Pittsburg, Pa, 
This jixvention covers a novel eonRtrnrtion and arrange- 



ment of parts in which a bos or tank is subdivided 
with a scries of parallel cells by means of hollow parti- 
tions through which a refrigerating liquid is made to 
circulate, in order to freeze the water into slabs of ice 
in the intervening cells. 

Gun Charge Indicator. — Gideon K. 

Pheatt, Toledo, Ohio. According to this mvention the 
gun is provided with pins that will not appear when 
the barrel is empty, but will projectfrom the upper and 
lower surface of the gun when the barrel contains a 
shell, accurately indicating both to the sight and touch 
whether or not the gun contains a cartridge, and pre- 
venting accidents occasioned by the discharge of guns 
not supposed to be loaded. 

Ear Trumpet. — Frank M. Blod^^ett, 

New York City. The receiver or b 11 of this trumpet is 
of volute form, its outer Curve having a gradually in- 
creasing radius, and the inner curve being of appropriate 
size to fit snugly around the back and over the top of 
the ear, so that the trumpet stays in pia(;e without 
holding, while the outer surface of the tip which enters 
the ear has a covering of soft India rubber to protect 
the ear and in a degree adhere to it to assist in holding 
the receiver in place. 

Leaf Turner. — James E. Pellow, 

Sierra City, Cal. This is a music turner with one or 
more-shafts, each carrying an arm adapted to hold the 
free end of a leaf, while there is a spring-actuated 
roller for turning the shaft, a locking device to lock it, 
and means whereby, on pressing a button, the locking 
device is released, the shaft is turned from right to left, 
turning the leaf. 

8POON. — Martin L. Schoch, New 
Berlin, Pa. This spoon has a spring-pressed scraper 
adaj)ted to move on the spoon bowl, with means for 
regulating its movement, by means of which all stickj'^ 
and adhesive substances may be quickly and easily re- 
ino\-ed from the bowl without the ns" of an additional 
instrument. 

Gate Opener and Closer. — Frank 

\V. Kimball, Milford, III. A lever bracket-like projec- 
tion from one side of the gate is coiniected with cords 
arranged to rue in reverse direction to or beyond op- 
posite sides of the gate, and constituting pull devices 
for starting the gate in opening and closing it, a spring 
connecting the projection with the back or hinge gate 
post, and operating to complete the opening or closing 
of the gate. 



SClEiNTlFlC AMEHICAN 

BUILDING EDITION. 

NOVEHIBEU number. -(No. 61.) 

TABLE OF CONTENTS. 
I. Plate in colors of a modern dwelling of pleasing 

design at West End, Chicago. J. De Howarth, 

architect, Chicago, Floor plans, perspecti\e 

view, sheet of details, etc. 
'Z. Klegant colored i)late showing perspective view of 

a SL-iOt^ cottage at Chicago. Two tioor plans, 

sheet of details, etc. Architect J. M. Younw. 
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view and floor plans. Schwietzer & Diemer 
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two lloor plans. 
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ar :Montclair. "N. J. Cost $5,000 complete. Floor 

plans and perspective elevation, 
7. A Flemish cottage taected in Philla Park at Wayne 

Pa., at a cost of $5,800 complete. Perspective 

view and door plans. 

S. A liousi; erected at Kim Station, Pa., at a cost of 
So.'-iOO. Photographic perspective view and lloor 

plans. 
0. Perspecti\i^ elevation and door i>laus of a hand- 
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Atwood. New York, architect. Cost $13,000 
complete. 

10. Kugraving showing a block of economical brick 
houses erected at Philadelphia, Pa. Cost $,'-,000 
each. J. M. Stiller, of Philadelphia, architect. 
floor plans and perspective. 
U. Perspective and Hour plans of a Lak(^ Side cottaijc 
at :\Tinnetonka, Minn. Cost about $1,000. W. 
II. Dennis, architect, Minneapolis. 
I'Z. Miscellaneous coiiienis ; Some of tlie merits of the 
AiicmrKCT anh Bcildkus Kditiox of the 
SciKNTiFio A:viK!n( AN.— The air supply.— The 
Alhambra, — Decoiation of entrance hall, illus- 
irau-d.- (Questions on construction. —The Henry 
Martin bri<:k m chine, iilustrated. — Buckeye 
Portland cenieni. -- A Lrovernnu'iit contract for 
w{)od working machinery. --Architects' and car- 
]jeuter.s' transit, illustrated.— Iuii)roved dwelling 
housL-s, illusirale<l. Dniub waiter and hand 
|)Owi-r elevaiiirs. Improved double blind wiring 
machine, iliusl rated. — An improved boilc'r for 
power and Imating, illustrated.— Hesistauce to 
tire of wood posts. — An im\ir<ived door sprinu'. il- 
lu>iraled. - An improved hot air furnace, illiis- 
irat.ed.- The Taylor " old slyit: '' rooting (in. 
Tiif Scieniitie American Architects and liuililers 
Edition is issued moinhly. $;J..oO a year. SinLile cot)ies, 
i'> cents. Forty large (piarto pages. <-(i(ial to about 
two hundred ordinary book |)ages ; forming, practi- 
cally, a larire and splendid Maga/.ink op Akchitec- 
TL'KE, richly adorned with elegant nlaies in colors and 
with tine engravuiL's. illnsiratimr tiie niosr inif-resiing 
examples of Modern .'Xrclutf^ctnrnl Const iiici ion juid 
allied subjects. 

The Fullness, Richness. Cheapness, and Convenience 
of this work have won for it the Largest CiRctrLATioN 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNTSl & CO., PUBLIBHEBB, 

361Broadway,New Yi»rk. 



NEW BOOKS AND PUBLICATIONS. 

Geological Survey of New Jersey. 
Final report of the State geologist. 
Vol. II. Trenton, N. J. 1S89. Pp. 
X, 642. 

In this second volume of the final report of ttie la- 
mented Prof. Cook, mineralogy, botany, and zoology 
are comprised. It amounts to little more than a cata- 
loirne of the subjects, with the localities or places where 
found, given under many of the titles. It is needless to 
say that it will be of great importance atid interest to 
those scientists to whom it is particularly addressed. 

Se\vage Disposal Works. A firuide to 
the construction of works for the pre- 
vention of the pollution by sewag^eof 
rivers and estuaries. By W. Santo 
Crimp. London : Charles Griffin & 
Company. Philadelphia : J. B. Lip- 
pi ncott Company. 1890. Pp. viii, 
277. Price $7.50. 

A subject of importance, and one which is daily ac- 
quiring new importance in the suburbs of our large 
cities, is that of sewage disposal. In this work the dif- 
ferent plans adopted in England are elaborately ex- 
plained and illustrated. It is offered as a Etuide for ihe 
construction of works for large and small cities, and 
illustrates a subject w'hich is only at the present day 
beginning to acquire its proper position hi sanitary en- 
gineering in this vicinity. Numerous folding plates 
illustrate the subject. 

Practical Blacksmithing. By I\I. T. 
Riithardson. Vol. III. New York ; 
M. T. Richardson. 1890. Pp. i, 307. 

Price !|1. 

W'e welcome most heartily the appearance of the third 
volume of this excellent treatise on a subiect neglected 
by most tecimital authors. The numerous illustra- 
tions and <lerailed instruction are such as to bring this 
very |)ractical science well within the understanding of 
all. The most experienced blacksmith will recel\'e 
many hints of use and value upon points in his trade. 

The Cider Makers Hand Book. A 
complete p^uide for makinj^: and keep- 
ing pure cider. By J. M. Trowbridge. 
New York: Orange Judd Co. 1890. 
Pp. 119. Price $1. 

Judging by the many inquiries made about the manu- 
facture of cider, there is evttry reason to believe that the 
present work- will be; acceptable to a large number of 
readers. It lias several illustrations, and many tables 
of data are appended to it. 

Dust and its Bangers. By T. Mitch- 
ell Prudden. G. P. Puttjam's Sons. 
New Y^ork. London. 1890. Pp. iii, 
111. Price 75 cents. 

Dr. Prudden'sexhaustive work on bacteria gives his 
emanations on the subject of dustand itsdisease germs 
a peculiar value. The most practical methods of analy- 
sis were applied to dehirunne the quantities of dust and 
of germs growing thereon, from which numerous illus- 
trations are given, showin» the results obtained under 
a microscope. 

Wood's Medical and Surgical Mono- 
graphs. William Wood & Compaiiv, 
New York. 1890. Pp. 291. Price 
$10 a year, single copies $1. 

Ill this, the first number of the sixth volume of this 
very valuable series, the human foot, modern crema- 
tion, and aphiisia are treated, ^Ve have before this re- 
viewed the series, and need only say that this number 
yields nothing to the others in interest and beauty of 
illustration. The colored plates and the very practical 
outline drawings apijeal to the laity almost as much as 
to the medical world. 

Ele.mexts of Plane and Spherical 
Trigonometry. By Edwin S. Craw- 
ley. Philadelphia: J. B. Lippincott 
Company. 1890. Price $1. 

This work is supposed to ctnnprise the subject of 
trigonometry as far as treated in tht; college course. 
The method adopted has been to give the first portion 
in detail and later on to throw the student more upon 
his own resources. It includes both plane and spheri - 
cal trigonometry. 

The LkiIhting in Photographic 
Studios. Hy P. C. Duchochois. 
New York. Pp. 88. 
A practical work on the various modes and appliances 
used in lighting sitters in photographic studios. The 
general principles to be observed in making portraits; 
methods of distributing the light, the construction of 
the skylight, devices for screening and shading the 
light; backgrounds and their relation to the sitter; 
tlu' nse of orihochromatic plates in portraiture, are all 
fully described and explained. The book is designed 
for the practical pitotographer, and contains much use- 
ful information compressed into a small space. 

The Development ob' G^elatine Dry 
Plates. A practical manual for the 
amateur. By Rev. W. H. Burbank. 
Brunswick, Maine. Pp. 93. Price 75 

cents. 
The book covers ihiiteen chapters, explaining the 
general principles of development, dlustrations of de- 
veloping room conveniences, giving fornnilas of the 
various deve.opers, describing methods of washing, 
tixing, intensifying, and reducing negatives. There 
are also supplementary notes, formulas, and tables for 
refer(^!nce which will prove very useful to any amateur 
desiring to know all ab(Mit development. The book lias 
the merit of l)eing fret- from strictly technical terms and 
is easily understood, and the directions to be followed 
in developing a plate are carefully and concisely writ- 
ten. As a whole it is a desirable and useful addition to 
photographic literature. 

^^"Any of the above booksmay be purchased through 
this office. Send for new hook catalogue just pub- 
lished. 

Addrese Munn & Co.. ;!()l Broadway, New York. 
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The charge for Insertion imUer this head is One Dollar 
aline for each insertion ; about eight words to aline. 
Advertisements must be received mt pvblicanon ojfice 
as early as Thursday morning to appear in next issue. 



Tlu' demand for the Siurtevant mill for grinding ores, 
phosphate rock, cement,, etc., is steadily increasing and 
the iiierits of this wonderful machine universally ac- 
knowledged wherever used. Among those recently 
adopting same may be mentioned the Richmond Chemi- 
cal Co. phosphate rock. Croton Magnetic Iron Mines, 
magnetic iron ore, S. P. WetheriU & Co. barytes, and 
Southern Pavement Co. lime stone. Address for full 
particulars and testimonmls Sturtevaut Mill Co., 88 
Mason Building, Boston, Mass. 

Flour emery a specialty. New process. "No dust. All 
grit. The Tanite Co., Stroudsburg, Pa. 

Billings' Drop Forged Laihe DogB, 13 sizes— ^ to 4 
inches. Billings & Spencer Co., Hartford, Conn. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, III. 155 machines in satisfactory use. 

The Improved Hydraulic Jacks, Punches, and Tube 
Bxpanders. R. Dudgeon, 34 Columbia St., New York. 

Wanted— A small power vacuum pump. Must be in 
good condition. A. Werner & Co., 52 Warren St., N. Y. 

Powerpresses and dies. Aleo contractors tor special 
machinery. T. R. & W.J. Baxendale, Rochester, N. y. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester. N.Y. See illus. adv., p. 301. 

Manufacturers of appliances to ventilate rooms in 
which there are no flues will please send description to 
Wm. Jennings. Harrlsburg, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, tilter pre«.« pumps, etc. 

The best book for electricians and beginners m elec- 
tricity 19 "Expermiental Science," by Geo. M. Hopkins. 
By mall, :?4; Munn ^ Co., publishers, 3H] Broadway, N. Y. 

Sheet Rubher PacUng, 1-16, 3-32, Vs, M-16, and J4 inch 
thick, TM ceiit~ |)er pound. All kinds of rubber goods at 
low prices. John W. Buckley. I'ii South St.. New York. 

English tanned walrns, hippopotamus, giraffe,elephant 
ancf buffalo leather for polishing metals. All kinds mfrs.' 
supplies. Greene, Tweed & Co., 8;i Chambers St., N. Y, 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
8. & O. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Magic Lanterns and Stereopticons of all prices. 
Views illustrating every subject for public exhibitions, 
etc. ^^^ A yrojitahle business /•>' a man v:ith small capi' 
tal. Also lanterns f(jr home amusement. 205 i»age cata- 
logue /ree. McAllister, Optician, 41) Nassau St.. N. Y. 

An experienced business man and engineer, experi- 
enced in steam and electrical matters and an expert In 
general mechanics, is open for an engagement as mana- 
ger of tlie New York business of some manufacturing 
concern. My age is forty-two. Salary expected fair. 
Address Mr. Wood, care Scientific American oflQce. 

For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y, 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Pressts & Dies. Ferracute Mach. Co,, Bridgeton, N.J 

(^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. P'ree on application 
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HINTS TO CORRESPONDENTS. 

Nanaes and Addresn must accompany all letters, 
or no attention will be paid thereto. This is for our 
iufonnation, and not for publication 

RbfereiH'eH to former articles or answers should 
give date of paper and i)age or number of question. 

liiqiilrieH not answered m reasonable time should 
be re|ieated; corresiondents will bear in mind that 
some answers require not a little research, and, 
thougli we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Wrliteii Inlormatloii on matters of 
personal ratlier than general interest cannot be 
expected without remunerarion. 

Scleiiiiilc Amerlran Su pplemetUn referred 
to may be liad at the ollice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

[niii('r»ls sent for examination should be distinctly 
marked or labeled. 



(257'») F. J. MeV. asks : Will you please 

inform me what kind of a paste or cement I can use to 
fasten a strip of wood to glass and brass? A. Melt to- 
gether equal parts of common pitch or Burgundy pitch 
and guttapercha. 

(2571) J. H. H. asks : What is the ratio 
of the increase iu rapidity of vibration of the strings of 
a piano forte in the ascending scale for one octave? 
That is, a piiiuo string, in sounding a particular 
note, vibrates so many tunes per second, the string 
that sounds the tone above vibrates a cer-tain degree 
faster, and so on. Can you say what the ratio of the 
increase is for each note of the eight components of an 
octave? A. The vibrations of musical notes are arranged 
under two systems, the harmonic scale as fixed by the 
congress of Stuttgart and the temppred geometric scale. 
In the Stuttgart scale C below the treble clef has 364 vi- 
brations; E, 330, with intervals foreachhalf tone of 16^ 
vibrations; A has 440 vibrations, with intervals of 22 for 
each half tone from E. C in the clef has 528 vibrations, 
with intervals of 27J^ between A, A sharp and A B; while 
from B to C is 3;3 viijrations difference. The geometri- 
cal system has the same octtive vibrations of C as in the 
harmonic, but with a geometrical ratio of increase for 
each semitone, which ratio has a variable. It Is too 
complex for full explanation here. You will find the 
whole tabulated in full for 8 octaves in Nystrom's Me- 
chanics, $3.50 mailed. 

(2572) W. H. B. asks : What is the pre- 
cise nature of the work of a mechanical engineer ? Is 
it work that could be performed by 'a man who has had 
only shop experience and a general education, but no 
technical education ? Does mechanical engineering or 
civil engineering offer the better chance lor position and 



advancement ? A. Designing is the principal forte of 
the mechanical engineer. This requires a technical 
education in the principles of mechanic!*, ability as a 
draughtsman and experience as a guide. WiLli all these 
he has a lair start for success in a business way. Shop 
experience is one of the necessities The other essen- 
tials are matters of study and aptitude withui the 
power of the aspirant for mechanical fanm. The civil 
engineer requires a higher education and a more ex- 
tended experituicf in the mathematical and mechunit^al 
relations of the forces of UHture. Both pay in tlion- 
way. 

(2573) J. F. S. says : 1 wish to construct 
an aquarium, size 2^ by IH by 1J4 f^'^-'t. ijottom of wood 
and corner i)Osts of wood, fastened by iron rods run- 
ning through center of post, and botttni.- 1 wish to 
know what is best wood, to use. How should wood bo 
prepared jto prevent leakage or dampness warping 
and cracking glass. Cement for corners and hot 
tom edge. A. Make the frame of your aquarium 
sides and bottom of oak, with glass in bottom. Boil 
the frame before putting together in linseed oil for a 
few minutes. Make a cement of equal parts of litharge, 
fine white sand and plaster of Paris. Mix with boiled 
linseed oil, with a little drying oil, to a stifi! putty. Let 
it stand a few hours before using. A frame bottom 
with glass is better than a solid wood bottom. 

(2574) W. P. asks: 1. What is meant by a 

volt? I have seen it mentioned in several papers, but no 
two explain it the same. A. The voli is the unit of 
electromotive force or pressure of the current. The 
current from one cell of gravity battery has an E. 51. F. 
of slightly more than 1 volt (1 07). 9. What is meant by 
shunt wound dynamos ? A. A shunt wound dynamo is 
one in which the terminals of the armature are con- 
nected with the terminals of the field magnet and also 
with the external circuit, so^that the current divides at 
the brushes, a part passing through the field magnet, | 
the remainder through the external circuit. 3. How is 
the voltage measured in dynamos and batteries? A. 
Voltage or E. M. Y. is measured by moans of a voltme- 
ter, or galvanometer. Consult any work on physics or 
electricity. 

(2575) D. B. A. says : Some years ago a 
dam was built across a river here, and a short time since 
began leaking badly. Upon examination it was found 
cheaper to build a new dam than to repair the old one, 
consequently a new one was built, but a little further 
down the stream, and l,he water filling in soon became 
level on both sideif of the old dam. Now a discussion 
has arisen as to which dam supports the pressure of 
weight of water in the lake above. One party contends 
that the old dam has still the same pressure upon it as 
formerly, while the other party claim that the new dam 
has now the whole pressure of the lake against it. A. 
The new dam supports the whole pressure of the lake as 
long as the water covers the old dam, which has the 
pressure'ou both sides, and is, in consequence of this 
balanced pressure, a neutral point. If there was a dif- 
ference of level in the water above and below the old 
dam, the pressure would be divided by the hydrostatic 
difference of level. 

(2576) H. G-. C. asks : What kind of ma- 
terial shall I use for tanning alligator hides ? A. Bark is 
mainly used for the tanning, but a special technical 
knowledge, possessed by but few in the trade is re- 
quired for the preparation of the skins for the tan 
liquors, in order to make good leather. 

(3577) A. E. B. says : Some people say 
that the B. B. caps No. 33 are injurious to the rifling of 
a gun. Is this so, and wliy ? A. The H. B. are no more 
injurious than other caps of less strength, if the gun is 
properly cleaned after use. It is allowing the products 
of combustion to remain in the gun, even for a day, that 
does the mischief, by starting oxidation in the rifle 
grooves. In cleaning, the wiping wad should go tight 
and follow the rifie grooves, otherwise the dirt will 
lodge in the grooves and roughen thein by oxidation. 

(2578) E. R. D. D. says : I have two wells, 

38 feet and 35 feet deep respecti\'ely. In the first well is 
placed a steam pump, 10 feet from the top of well. Can 
I run a suction i)ipe from this pump, over the ground 
and down into the second well, and draw all the water 
out of it ? The wells are ;jO feet apart. A. You cannot 
draw all the water out of the second well, but by digging 
a trench for your suction pipe 5 feet deep, you may be 
able to draw the water down to within 3 feet of the bot- 
tom, possibly a little nearer, 

(2579) N. O. L. asks : When a gun is 

discharged, what is the^caiise of the noise or report? Is 
it concussion of tlie air, or has it anything to do with 
the vacuum produced in the barrel ? A. The noise of 
a gun is caused by the concussion or vibration of the 
air at the instant of the charge leaving the gun. There 
is no vacuum formed, but on the contrary a momentary 
pressure made by the expansion of the gases or powder 
smoke. 

(2580) J. H. G.— The plant sent for 
identification is a small form of Helenium tenuifolinm, 
Nutt. 



Jiidgmg by his query, he does not live in a mining dis- 
trict, a ud it is ((uite probable that ho cannot get blasting 
powder. He should not use gunpowder by itself for 
jeplittiiig wood, unless it is very liaid to split, as it would 
be liable to ijnta splinter in Jiis eye. If he has to use 
gunpowder let him mix it with line sand, one-third 
sand, two-thirds powder. The sand reduces the strength 
of tlu' powder, but not its quickness. Gunpowder itself 
is too quick for wood, stone, or coal. Coal miners can 
use their drill dust instead of sand. — H. B, 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications foi- pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both contments, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis ot the patent laws of the United States and ali 
forei«n countnesmay be had on application, and persons 
contemplating the seen ring of patents, either at home or 
abroad, are Invited to write ro this ofQce for prices, 
which are low. In accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SCIENTIFIC American, 3t;i Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States ivere (iranieit 

November 4, 1890, 

AN1> EACH BJEAKIIVG THAT JDAXK. 

ISee note at end of list about copies of tiiese patents.] 



Replies to Knqnlrles. 

The following replies relate to enquiries recently pub- 
lished in Scientific AsiEKicAN, and to the numbers 
therein given : 

(2475) If P. G. N., of query No. 2475, will 

thoroughly smoke his buckskin articles with any ordi- 
nary wood Are, the same as bacon is smoked, say han<? 
them up in some closed building and build a sjood 
smudge under them three or four times each day for 
about a week, being careful not to get them too hot^ he 
can then wash them the same as any woolen cloth is 
washed, audi guarantee, they will not get hard if the 
buckskins are thoroughly tanned. 

splitting Wood. — Please tell your 

inquirer of query No. 2459 to use 3 C blai*ting powder 
for splitting wood. If lie cannot get this grade at the 
hardware store, to get either single P\ double P, or E F 
blastinij powder. Three C is the slowest powder made. 
It is the best for quarrying large fine stone or splitting 
straight-grained wood. When it explodes it merely 
gives a grunt, but it is sheol for smoke. Single F is the 
'next quickest, double F the oest^ and 3 F the uest. 



Advertising device, L. M. Devore 431).Sf;r> 

Air compressor, K. Hill 4y'.',8T6 

Alarm. See Burtrhir alarm. 

Anchor, ,1. T. Williams 4:i'.i.'j21 

Atoiui/.er. J. BncKJev- 441i.0fi2 

AuroniJitic sprinkler, J. Clapp 43;i.Sf;4 

Axles, anti-friction bearirK for car. L. W. Hardy. 4;iy,654 
Baby jumper and swintiintr receptacle, converti- 
ble. I. N. Krankliti 43;),f;4S 

Bair. See Paper bati. 

Batr holder. I. B. Tryon 44().07.'l 

Baixs, HCid proof, makin}?, 0. A. LiKhthall ,. 4:'.9.8,s0 

Bale tie, J. Ilentz 43lM»rH 

Balls, machine for making, \V. II. Wright 4.9,715 

Band. 8ee Sand band. 

Banjo. C. M, Chapman -140.01;.' 

Barrel head wedge. J. A.Campbell -I3'.t,liys 

Barrel stand. U. II. Kh^k 4;iy.81.> 

Baseball game, \V. Sehniitges 4:i9,S'.''.t 

Basin top and trap, catch. R- Smith 440.0<i( 

Basins, etc., discharge attachment for wash, J. 

W. Reid 4;!'.l.6S7 

Bath. St^e Spray bath. 

Battery plate, secondary, A. E. Woolf 4HH.s.'iO 

Bearing, bail. H. !loward 439.877 

Bed and other similar articles, folding, K. A. Mai- 
ler 4.39,973 

Bed, folding. D..1. Powers 43'.Ui8:i 

Beer cooler, (i. K Runyan 43'.'.~f;4 

Bell cord coupling il. (i. Kennedy 440.094 

BeltshUter. .1. .\!. Sailer 4:V.i.(i92 

Belt tightener, A. Pollock 4:;'.i,790 

Bib, O. C. Webber 43;i.7;;t; 

Bicvcle support. W. II. King 4-i9,8"9 

Binder, temporary. Murphy, Jr. & Davison 440.110 

Binding clips, opening instrument for, H. H, 

Ballard 4:!9.994 

Blacking, cabinet. «. K. &G. Ij. Bogart 439,8:il 

Blanket holder, J. B. Whitbeck 43^,983 

Block. See Building block. 

Board. See Wash board. 

Bciler. Steam boiler. Wash boiler. 

Boiler bottom. J. McGinn is 439,7t;i 

Boiler feeder and feed water heater, V. M. La 

Boiieaiix 44(1.109 

Boiler feeder and regulator, R. H. Kersey 4;i9.749 

Boiler furnace, S. Unnser 4.'i9,7."i;i 

Boilers, apparatus for supplying pure water to 

steam, K. L. McGahan 439.788 

Boiler!:', scraper lor cleaning steam. Glover & 

Armstrong 440,fl28 

Boilere, stenin regulator for hc^t water, P. Rund- 

quist 439.977 

Bonnet, sun. N. I.. Butler 44O.0lir> 

Book and slate, combined. W. T. Jamison 441.037 

Bookcase, i. <\ Kiggins 4o9,782 

Bock, manitold memorandum or sales, U. T^an- 

himi 44(1,044 

Book shelf, roller. J. I). Kdwariis 4;)9.vS09 

Books, attaching hangei's to. i. Fine 4.i9,t;4;i 

Bottle and bottle stopper, K. M. Sanger 439,H9;> 

Bottle washing machine. T. Saunders J39.8'.iS 

Bottles, tool for driving combined stoppers and 

pouring n()Z/.les into, i<]. II. Ailing 439.018 

Box. See Core box. f-etter box. Paper box. 

Spool box. 'rumbtiiig box. 

Box closure, A. M. Brainard 439,033 

Braiding machine feeding attachment. D. U. 

GriHin 4;S9,l)4-'i 

Brake. See Car brake. Wagon l)rake. 

Brake beams, strut for, H. B. Rnbischung 440.117 

Brake regulator, automatic, (i. Westinghouse, Jr. 440,(!ri-' 

Breastpin, (J. K. Webster 440,0^1 

Brick kiln, O. Kail 440,041 

Bridge, wire sii.spension, H. C. Carniack — ■. 4:i;'.74l 

Bridle, J II. Carlstedt 4-9 S iO 

Brush, <). Pederson 44n,llJ 

Brush, Welsh & Gates 4o9,'.U4 

Bucket and heater therefor, combined lunch, ^V. 

Kirkp,Urick 440,107 

Biiflding block. J. M. Karrar 4;;9,il4l 

Burglar alarm, electrical, K. Pierce 440,U'; 

Burner. See Lamp burner. 

Burmshing jack. ll. V. P^eed ■i39,75'2 

Button, L. A. Douillet 440.0-^0 

Button, A. J. Shipley 4:i9.903 

Button, Williams ,& hade 4.39,920 

Button, separable. M. D. Shipman 439.690 

Calendar. J. Casseday 439,810 

Caliper and centering gauge, combined, W. O. 

Nelson 439,975 

("aniera. See Photographic camera. 

Can spout,.!. O'Neill 440.052 

Can testing machine, E. E. Angell 439,s5i 

Car, F. C. Ingalls 43;i.-;81 

Car, bicycle passenger, E. 51. Boynton 439.770 

Car brake, J. P. Clancy 440.014 

Car brake. A. R. r)rake 4:.9.KS7 

Car coupling. W. C. Brieam , 4 10 COO 

Car coupling, Hammerstad & Lyken 4;;'.i.G.")3 

Car coupling, Hodges & Isaaeka 4:;!i,hOO 

Car coupling, H. MeL'orden — 43''.''07 

Ciir coupling. W. J. Ponto 410.058 

Car coupling. P. W. Itoss 43li,S97 

Car coupling, S. L. A J. Sangster 4;i9.ti94 

Car coupling, J. li. Stilliiian 439,982 

Car guard, railway, K. W. Stntt 439.985 

Car retiister. autonriatic. Sprague & Kellogg 4:i9,'.'0(i 

Car wheel, W. F. MoCready 410.050 

<'ar wheel, A. Mayer 439,070 

Cars, feeding rack for cattle, F. E. Cauda 41(1,01(1 

Cars, friction bnlTer for railway, J. A. llinson 439.718 

Carrier. See Cash carrier. 

Cart, road, F. Borntrager 43St,85S 

Case. See Book case. Post office distributing 

case. 

Cash carrier, W. S. Reed 4'i9,("-8i; 

Cash register, W. Koch 440. Ujs 

Cash register and indicat(^r. H. B. Kenwick 44li.llO 

Caster, G. J. Helnifftaedter 4.S9.77i 

Casting ingots, method of and apparatus for, ,1, 

lllingworth 4:i9.7sO 

Ceiling moulding, sheet metal, F. G. Caldwell 440.();i7 

Ceiling panel, h'. G. Caldwell 440.008 

Chair. See Convertible chair. 

Chair attachment. A. M. Whiteley 4.39.989 

Chandeliers, device for operating, keys of gas, R 

F. Bridewell 4S9.s;i2 

Clilniney cap. W. H. Gardiner 4:i9.816 

Churn. J. P. Sinclair 43'.m;97 

Cfuar bunching machine, F. A. Schlejif etai 43!i.'.)7S 

Cigar or cigarette holder, A. hritschi 43'.i,i'.4'.i 

Cigar pressing apparatus, F. K. He Kstenoz 43;i.934 

Cigarette raachhie, F. J. Ludington 439,903 

Clamp. See Dnor clamp. 

Clfisp. See ("'onset clasp. Spring clasp. 

Cleaner. See (/Uspidor cleaner. Track cleaner. 

Clevis, P. Browa 439,771 



Clock chime. W. Matthews 439,9(;5 

Clock, motion, A. Bannatyne 439.854.439,855 

Clocks, electric actuating device for pendulum, J. 

II. Dvson 439.83& 

Closet. See Water (Moset. 

Cloth brushhig ,-.riil cleaning machine, A. C. 

Ile;i t h : . . . . 439.949 

Clothes drier. K. E. Arnold.... 4.S9.8,'')3 

Clothes inic .ipparatns, J. E. Kellogg 4:H,95T 

Cluteli,tn<;tion. W. F. Lee 439.900 

Cotlee pots, ete., handle and cover tor. 11. S. Rey- 
nolds 440.0f;i 

Coin recepti(.cle register, N. Stafford 4:^9.791 

Collar pad, W. T. O'Brien 4.^9.078 

Collar stiaener.C. (iibble 440,027 

Colors on corton or other vegetaole tiber, produc- 
ing azo,R. Ilolliday 439,953 

Comb. See 'Curry f^omb. 

Composition of matter. C. C. Shiber. 440.006 

Convertible chair, N. Bartelle... 439.857 

Convertible chair. J. W.Cnft 439,721 

Coo km g mensil. K. C. Andersen 439,708 

Cooler. See Beer cooler 

CopyiriL' cloths, moist pan for, IT. G.Razall 4;i9.SH6 

Core box, liill ^ McGuire 439.0.59 

Corn culter. Morden & Hofluian 4^9.069 

Corn cutting mach.ne, W. S. Morden 440.049 

Corset..!. K. Ross 439.090 

Corset elasp and brace. U.,W. Panainore 439,891 

Coupling. See Bell cord coupling. Car coupling. 
Hose coupling. Shaft coupling. Thill coup- 
ling. Whittietree coupling. 

Cre^im of tartar, (tbtaining, A. Martlgnler... 439,805 

Cute holder, R N Dodge 440,019 

Cultivator shovel. M. Templin 440.090 

Cuiry c<iuib. J. Du Shane 440.022 

Curry comb and brush, F. h. Lewis 439.ti08 

Curtain fastening canopy top, A. R. Tully 440,074 

Curtain tixture. J. F. Komer 4,i9.H4S 

Cuspidor, I). J.ange.. 4:^9,067 

Cuspido'.' cleaner. M. Barger 439.740 

Cutlery scourer. H. F. Warren 440.08U 

Cutter. See Corn cutter. Feed cutter. Pipe cut- 
ter. 

Cutter head, universal, M. Morton 439.073 

Cylindifcal snriaces. producing, P. Howleson 4.i9,S19 

•ecorative material, manufacturing, T. J. 

Palmer 440.055 

Digger. See I'otato dltrger. 

Dfstillation, treating residues of. E. M. Cook 439.039 

DistilMng column and condenser, combined, E. 

Bolton 440,087 

Distilling oils, appar.-itus for, E. A. Edwards 439.745 

Ditcher and cultivator, combined, O. T. Bavies... 4;i9.9;W 

Ditching machine, W. C. Witt, Jr 439,739 

Dooratl;ichment, F. W. Gregg 4S9,!i42 

Door cOniii), sliding. E. V. Moore 439,8&6 

Dredging machines, bearing for rollers of, D. 

Urie 440,070 

Drier. See Clothes drier. Pulp drier. 
Drill. See Expansion drill. 

Drill,,!. Miiirhe.id 439,972 

Dust p.iiis, brush attachment for, Dean & Earle.. 439,744 
Dycmg, bleactiiiig, and washing yarn, apparatus 

for, W. Maybury 439,WO 

Dyeing machine, yarn, L. VVeldon . . 439,708 

Dynamos and motors, automatic regulator for. 

CleaverA Fassold ... 440,016 

Dynamos, method of and apparatus for connect- 
ing. C. T. Child 439,929 

Electric cireiiits, magazine fuse box for, W. F. 

Bossert 439,859 

Electric conductors, device for applying.acoatinff 

lo, J. T. Whittlesey..... 439,910 

KlectricloT, W. P. Granville 439.S40 

Electric heater, Drew & Francis 439.724 

Electric heater. i_\ H. Talmage 440.071 

Eiectric lndican)r, I.. (>. Chatfleld 440.013 

lUectric mottir and generator, A. Gartner 439,775 

Electrical conductors, trolley line switch for over- 
head, W. L. Emmet 439.740 

Electrical generator. I'\ Tj. McGahan 4,39,974 

Electrode, secondary battery. Entz & Phillips.... 440,023 
Electrodes for secondary^batterles, making, Entz 

& Phillips 440,024 

Elevator, C. W. Fowler.... 4,.9,i>47 

Elevator, R. C. Smith 439.734 

Elevator gate oi)erating device, \V. H. Golder 43;-i.940 

Elevator guard, (\ J. I,at,z 4.i9,844 

Elevator shafts, device for operating shutters for. 

Hanlett & Provost 439.S2S 

Embryotonie, S. IL. Swain 4.i'.i.908 

End gate, wat:on, A. (i. Sam nelson 440,063' 

Engine. See Petroleum engme. Rotary engine. 
Rotary steam engme- Steam engine. Vapor 
engme. 
Engines, automatic cut-ofl" for steam, J. H. 

Wheat 439.709 

Enirines, condenser for steam. J. B. Hutchis(m 43ll.H(;4 

Ent-'ines. cut-oHfor bteam.G. Fussell. ,Ir 440,lO;i 

Engines, journal box lor steam, (J. Fussell, Jr 440,103 

Expansion drill, C A. Seley 440,06.5 

Eyebolts and hooks, machine for making, J. W. 

Bowen 439,809 

Feed cutter, F. F. Drinkhoiise 440,021 

Feed water, extracttir for removing air,' grease, 

and sediment from. H. See 439,095 

I<'ertilizer di.-jtributer, S. Johnston 439,955 

Fiber from fibrous plants, machme for extracting, 

J . J. W ei c h er 439.913 

Fifth whiel. D. Wilcox i;)9.820 

Fiftli wheel, vehicle. Barney &Kahn 4'^9.621 

File, cabinet, J. Muhlanser ,... 439.971 

Filter, water, W. T, Floyd 439,645 

Firearms, magazine for breech-loading, L. F. 

Bruce 439.f^33 

Fire escape, J. S. Lewis 440,015 

Fire escape, (J. F. Oehrl 43'1.970 

V'iTKi kindler. W, A. WJiite 439,707 

Fish trap. J, F, Allison 4.39.9;*! 

Flax tm-asher. McCirath & Smith 439.889 

Flour dresser. ,]. M. Lemmon 439.821 

Flushing tank. J. E. Boyle 4;i9,():i0 

Focimeter. P. H. Maguire 439,7.13 

Folding seat ()r commode, J. W, Bowen 41^9,797 

P'ork. See Hay fork. 
Frame. Spectacle frame. 

Fruit si7er and grader. C. II. Curtis 439,932 

i<'uel to tire, teoding, F. \V. Wiesebrock 439,738 

Furnace. See Boiler furnace. Oil flame furnace. 

Furnace, P. Nnonan 440.113 

Furnace. H. 1-1. Walker 439.705, 4;i9.706 

Fiiinace for burning hydrocarbon fuels, J. Burns 440,098 
tJaujie. See Ring iiauge. 

(iaivanic cell, standard, K Weston 439,737 

Gas, apparatus for the manufacture of, II. Bur- 
gess 440.004 

Gas light, incandescent, CM. Lungren , . 439,882 

Gate. See lilnd gate. 

Generator. See Electrical generator. Steam gene- 
rjitor. 

Governor, steam engine, A. Ilendey 439,950 

Grain washing apparatus, H. Smith 439.905 

Grate, W. L. Mitchell 439,968 

Grating machine, J. N. Colby 439,930 

Gravity shifting apparatus, fluid-actuated. M. B. 

439.8"- 



Grinding machine, H. H. Taylor 

Grinding mill, J. R. Tobi'n 

Guard. See Car guard. Elevator guard. 

(4un. breech-loading, E. Pr ingle 

name fastener. H. V. Padtieid 

ilammock or chair support, F. O. Ii'lEirwell 

Harrow, H. L. Mack 

Harrow, C. S. Kuef 

Harvesters, gavel carrier for grain, VV. G. Whit- 
ing 

Harvesters, manufacture of picker stems tor cot- 
ton. G. N. Todd 

Hat wires, machine for bending, J. Nutt 

Hay fork, J. I). Carr 

Hay loader, W. H. Haley 

Hay raice, loader, and tedder, A. W. Heany 

Heater. See Electric heater. 

Heating and cooking apparatus spirit, Buch & 
Brose 

Heating system. J. F. McEIroy 

Hobby h(jrse. ,M. Bohlig 

Holder. See Bag holder. Blanket holder. Cfgar 
or cigarette holder, (^ulf holder. Jar holder, 
liantern holder. Lead or crayon holder. Music 
leaf holder. Paper holder. Photographic 
plate ll older. Roll holder. Shade holder. 
Surgical needle holder. Telephone receiver 
holder. 

Hi_irsesOoe guard plates, tool for applying and re- 
movinir, G. T. Chapman .. 

Horseshoes, device for attaching, Mayow & Cas- 
tle 

Hook, G. Bradshaw 

iI(iok. See Snap hook. 

Hose bridge tor railwfiy tracks. Donohue & Gore.. 

Hose coupling, V. F. Sliaron 

Hose ma eh ill e, B. Hershey 

Incrnstatiim in boilers, compound for preventing, 
W. Blackburn 

Indicator. See Electric indicator. Street or sta- 
tion indicator. 

Ingots in sectional moulds, forming steel. .1. B D. 
Bonlton 

Inhalor. Warren Jc Dow 

Insulating Composition. T. D. Bottonie .. 

Insulator for electric conductors, W. Kessler 

.lack. See Burnishing jack, lafting jack. 

Jar iiolder, truit. C. E. Crandall . 

Joint. See Kail joint, 
j Key. See Telegraph key, 

Kiln, bee 3ncX JiUu. 



139,766 
440.07a 

439.895 
440.054 
439.642 
440.1.47 
439,091 

439,710 

439,794 
439.8S0 
440.011 
440.105 

439,948 



439,772 
439.883 
439,627 



440.048 
43l),l}97 

439.868 
43n.9(i2 

44ao:« 
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440.097 
4-19.707 
439,796 
440,042 

4.39,931 
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Knife sharpener, G. Geer 4;i'J.799 

Lactose or milk sucar. makintr. Bennett & Boyn- 

ton .:... 439.717 

Ladder. Are. J. B. Gathnsht 44().(l2i; 

Ladle car. J. A. Burns , 4:«i,i;37 

Lam p VV. Benner 4:Jlt,9'.t5 

Lam p" burner. T. Wall , 440,078 

Lamp burner street ear. T. Wall 4^0,0?.> 

Lamp, central draujjht. .1. K. Btitiner 4;A7I8 

J,arap. electric arc. H. C. Shubert .. . 4:i9,904 

l^amp. miner's. G. Hayes 4IW,ti5H 

l^amp suDPort. J. A. Miller 4Sli.t;7l 

Lantern. J A, Miller 4o'-f.H72 

Lantern holder R. & .1 Barlass 45^'. 020 

Latch, eate, A Van Wie 440.092 

i.athin«, metallic, (J. Kelly 4;i9.728 

Lead or crayon holder O. Mussinan, Jr — ■. 439,787 

Lead press, C C Tiacv 4:^9,98f> 

Lead, treating .sublimed. C. V. Petraeua 43y.7,^:i 

Leader protector, K. J. Masbach 4:i'.t.069 

Letterbox. K. M. Boyncon 4.>9,f)il 

Life buo7 or preserver, J. Grant 440.088 

Lift or elevator, .1. Nadler 440,111 

Litter. See Transom litter. 

Lifting jack. P. Tischer 435,735 

Light, nee Gas light. Photographic flash light. 
Lock. See Nut lock. Seai lock. 

Lock, VV. F. Be;isley 4:i9.024 

Lock. S. P. Stein 4il.(itiS 

Log turner. H. O. Lange .. 4IO.n4"> 

Loom for weaving double pile fabrics, F. Pearson 4j0.1t:i 

Loom picker stick check. V. & .1. E. Dupre 4:i9,725 

Looms for weaving silk ribbon or fringe, glass bar 

bracket for, W. H. Schleicher 4:'.9.S07 

Lubricator, W. J. Tynon 439.79.'> 

Magnetic separator for grain, E. Von Svo 440.070 

Mat. C. Clark 4:;9.8H5 

Match safe, pocket. IL C. Stolle 43'.i.^01 

Mattresses, machine for weaving wire. C. II. 

Hardcfaf 439.^7.3 

Measure, tailor'i^, D. Hawley 4:i9,747 

Medicine, cough remedy, C. Jensen 440,039 

Mill. Sea Grinding mill. 

Mill appliance. H. Aiken 439.828, 439.829 

Millstones, system of grooves for, J. Schweitzer.. 4'i9,9:l') 

Mining, J. W. Crites 4;19.S12 

Mirror support. K. P. Blliott 43'.t.S39 

Moulding machine attachment, G. Poppert 4s9.894 

Monkey wrench, \V. VV. Charlton 439.741 

Motor. See Electric motor. 

Mower, lawn. H. G. & G. C Miller 439.8nfi 

Music leaf holder, F. C. Watson 439.9S7 , 

Music leaf turner, S. Leivy 439.T.=i9 ' 

Nail machine, wire, Kent & Bancroft 439.''6.i 

Net. fly, A. Wahra 439.9U 

Nozzle, I. Fisher 440,0:i5 

Nut lock, C. A. Thompson 439.7.54 

Oil can vent. D. G. Stone 439,983 

Oil cans or lamp fillers, stopper for, D. G. Stone... 4-9,984 

Oil flame furnace. T. M. Jarniain 440.038 

Omnibuses, etc.. heater lor. A. S. Hart 439,874 

Ordnance, recoil apparatus for. S. P. Hatfield 439.>*47 

Ore concentrator, separator, and washer, L. Look 4-19.9f)2 

Ore washer, L. VV. I^ewis 430. 9;i 

Organ. A. J. Keynolds 440.0fit 

Organ pedal cover, H. Buikema 43'>.8H3 

Organ, portable, P. Bilhorn 439.625 

Pad. See Collar pad. 

Padlock. VV. I). Bryant. 439,035 

Padlock, S. P. Stein 440.(^9 

Paper bag, Taylor & Kelliher 4:i9.S49 

Paper bag machine, N. VV. Taylor 4o!i.703 

Paper bag making machine, ¥. H. Kelliher. 4:i9.84y, 4"*9.843 

Paper box, M. N. Bmiley ,. .. 43u,:)93 

Paper cutting machine, guillotine. Gill & Bradley 439.817 

Paper holder and cutter, roll, W. G. Haas 43;t,S72 

Paper machines, suction roll for, G. F. German- 
son 439.871 

Paper trimming machine. L. P. Jackson 439.9'>4 

paper vest, W. Stephenson. 439,705 

Paper web, mechanism for cutting variable 

lengths of sheets from, J. Brooks 439.862 

Parchmentized fiber, manufacture of. H. \V. Mor- 
row 43:1,970 

Pen. fountain, R. Valentine 440,077 

Petroleum engine or motor, H. A. Stuart 4.i9.702 

Phonographs, automatic repeating mechanism 

for.J. H. Ling 440,04!! 

Photographic camera, \V. 11. Lewis 439.804 

Photographic cameras, roll holder for, W, H. Ful- 
ler 4i9.650 

Photographic flash light diftuser, J. S. Bridges 439,'.)99 

Photographic plate holder. R. A. Anthony 439.808 

pianoforte action, S. P. Brooks 439.033 

Pianofortes, etc.. music desk for. A. Hj Hastings. 4:-j9,875 

Pianos, wrest plank for, V. M. Risch 43;i.6-8 

Pipe cutter. H. Comstock 440.017 

Planing mnchines, device for adjusting the pres- 
sure plates of. F. H. Crafts 440,018 

Planter and fertilizer distributer, seed, \V. H. 

Cooper 439,811 

Planter, corn, G. W. Price 4;19.(;85 

Planter, seed. B. M.Cole 439.773 

Plow. T. A. Bromell 439,719 

Plow and fertilizer dropper, combined. F. M. 

Haines 439.'.*44 

Pole tip. vehicle. C. F. KIrick 439.(;40 

Post office distributing case, J. P. Fogarty. ... — 439,i;46 

Potato digger, B. S. Howard 4:i9.758 

Power, transmitting device, W. tt. Laird 4 ;9,S03 

Press. See Le.'^d press. 

Printing machine, cloth. A. McN'icol 439.G76 

Printing presses, mask attachment for, F. B. 

Frieamuth 439,370 

Printing presses, sheet supplying mechanism for, 

J. Brooks 439.861 

Printing presses, web adjusting mechanism for, J. 

L.Cox... 4:;9,72.^ 

~ ■ ■ . 440,0^9 



Propelling mechanism, boat. S. Lebenheim. 
Protector. See Leader protector. 

Pulley, perforated. C. J. Jones 440.040 

Pulverizer, II. 8. Howard 440.0 if. 

Pulp drier, centrifugal, S. S. Stevens 4-^9.710 

Pump, fluid. L E. Storey 4b9,792 

Pump, treadle, W. H. Anderson ... 439,992 

Punching and flanging machine, E. W. Naylor — 440,051 
Radiators, return bend for steam. H. K. Stager... . 439,907 

Rail joint, C. M. Carnahan 439.757 

Rail joint, H. F. Cox 4.39.722 

Railway, electric, M. W. Dewey 439.8t>7 

Railway, electric. R. M. Hunter 4i9.003 

Railways, cable shifting device for cable. A, Bry- 

son etai 440,001 

Rake. See May rake. 

Reach socket, l^'. E. Wilcox... 4.S9,827 

Reaper and mower knife sharpener, J. Ross 440,119 

Refrigerator vehicle. C. A. Knight 4-i9,958 

Register. See Car register. Cash register. Coin- 
receptacle register. 
Regulator. See Brake regulator. 

Rheostat. E. R. Gilbert 439.939 

Ring gauge, W. Durand 439.774 

Roll holder, W. H. Fuller 439.0,51 

Roller for listed corn. F.J. Clark 440,015 

Rollingballs.machinefor, VV. H. Wright 439.714 

Rolling mills, feed table for. H. Aiken 439.925 

Rolling plastic material, apparatus for, S. Hallock 43^,946 

Rolling, steel balls, die for, W. H. Wright 439,712 

Rolling tubes, machine for, C. Kellogg 439,878 

Rotary engine, A. Denke 439,935 

Rotary steam engine. J. Forsythe 440,120 

Rubber shoe attachment, J. Teggart 439,9(i9 

Salt evaporating tank. A. Haller 439.945 

Sand band, G. W. Campbell 439.638 

Sash balance. H. P. Cayce 4.^9,742 

Saw guide, circular, W. G. Tuten 440,075 

Saw gummer. South worth & Calcutt 439.098 

Sawmills, log turner for. J. A. McLaughlin 4:i;).822 

Scoop, VV.<;. Quigley 440.059 

Scourer. See Cutlery scourer. 

Scraper, wood. J. W. Stavman 439,699 

Screen. See Window or door screen. 

Screw and nut for the same. feed. A. Holmquist.. 439.f>f)0 

Screw cutting tap, W. E. Jones 439,950 

Screw knobs, manufacture of, J. Berbecker 439,830 

Seal lock, W. F. Beasley 439.023 

Seat. See Folding seat. 

Separator. See Magnetic separator. 

Sewer or sewer pipe, Fithian & Wyman 439,644 

Sewing machine, F. W. Ost.om 439,680 

Sewing machines, cutting mechanism fur button- 
hole, F. W. Ostrom 4.38,679 

Shade holder, adjustable, .J. E. Bohner 439.769 

Shaft. R. L. Mitchell 440,121 

^haftcoupling. J. Q.Stewart 439,981 

Sheet metal, crate for, F.G. Caldwell 440.009 

Sheet metal vessel, (€. M. Peacock 439.893 

Shelf or bracket, adjustable, C. E. Buck 439.H3t! 

■*helf. self-supporting. G. M. Klineline 439,731 

Shell making machine. C. U. Kennedy 439.820 

Shoe fastening. G l'\ Bissell 439.996 

Shoe fastening, C. B. Horton 439,661 

Shovel. See Cultivator shovel. 

Show stand and rack, E. G. Tiering - 440,031 

Shutter worker. A.F. Ward 439.912 

Sifter. G. H. Fountain 439,937 

Signal. See Train signal. 

Snap hook. I. Pennington 440,056 

Sodawat'^j dispensing apparatus, C. Ad ami 43*<.923 

Soldering machine. W. J. Phelps 4:i9.762 

Spark catcher. J. O. Pattee 439.8fl2 

Spectacle frame, P.J Schreiber 440,004 

Spike making machine, VV. H. Wyland 440,095 

Spinning rings, machine for rspairing, F. M. 

Marcy 439.883 

Splash back and towel rack, combined. W. W. 

O'Hara 4.39,846 

Spoolbox.T. A. Bastin 4S9.622 



Spray bath, G. Taylor 439.793 

Spring. See Vehicle spring. .-,n/.=n 

Spring clasp, W. S. Gibbons 439,05,^ 

Sprinkler. See Automatic sprinkler. 
Stand. See Barrel stand. Show stand. 

Steam boiler and its furnace, E. J. Duff 439,814 

Steam boiler, sectional, N. W. Pratt 4:^9,634 

Steam engine, S. T. Bruce 439.ft34 

Steam engine, J. H. Moore ■ . 439,750 

Steam engine, C. W. Vanderheyden 439,704 

Steam tienerator, D. Hurst 439,6b;i 

Steering apparatus, J, B. Purvis 439,763 

Steel balls, machine for making, W. II. Wright .. 439,713 
Steering apparatus for vessels, hydraulic, J.At- 
kins 439,716 

Stopper. See Bottle and bottle stopper. 

Store service apparatus, G- R. Elliott 439,720 

Stove, A.S. Newby ■ 439,677 

Stove, gas, L. Ketchum 439,729 

Stoves, combined evaporat;or, baker, and ventila- 
tor tor cooking. J. W , Allen 439.990 

Stoves, gas valve for hot blast, B. Beisel 439,926 

Stoves, water back for gas, W. H. Wiester 439,917 

Street or station indicator. 1j. Goldstone 439.941 

Street or station indicator, J. C. Murphy 439.074 

Surgical needle holder, C. H. Truax 4.7J.910 

Swaging machine.'!'. C- Hendey .439,951, 439.952 

Swivel, R. A. Breul 439.860 

Tablet, autographic manifolding, A. A. McCann.. 439,887 
Tank. See Flushing tank. Salt evaporating 

tank. 
Tapping bars, mechanism for operating, H. 

Aiken 439.924 

Telegraph key, W. A. J. Kohrn 439.9o9 

Telephone, S. Bergmann 440,096 

I'elephone pay stations, automatic toll system 

for, H. C. Root 440,118 

Telephone receiver holder, F. T. & W. K, S. Tin- 
ning 440.091 

Terret, harness. A. Lobdell ". 439.881 

Thill coupling, J. A. Hinson 43it.778 

Thill coupiin^^ J. 1). Senden 439.979 

Thumb tack. F. (3. Caldwell 440,006 

Tickets, ctrd.s, etc.. holder for. A. A. I^ow — 439.786 

Tickets, etc.. device for holding and manipulat- 
ing, A. A. Low 439,784, 439,785 

Tie. See Bale tie. 

Tiling, metallic crest, C. E. Gaylord 4i0,104 

Toilet cabinet for infants. C. Kurz 4-;9.6C6 

Tool, combination, Wickham & Stevens 439.711 

To V, J K err 439,801 

Tov. pistol. C. Blampied... 439.H26 

Track cleaner. E. T. Likes 43H,783 

Train signal, V. S. Orem 440.053 

Transom lifter, J. M. Maddox 439,964 

Trap. SeeKish trap. 

Treadle movement. A. M. Fenner 4:^9.727 

Tricycle. 1. A. Weston 439.915 

Trolley and guard for electric wires, adjustable. 

L.S.Hoyt 440.106 

Truck, stove, Tj. Gwinner 4:i!t,776 

Truss, M. Wise 440.083 

Tug for harness, metal, J. T. Pohlman 4>9.t'S2 

Tumbhng box. J. Von Serkey 4 9.901 

Tunnel, sechonal tubular. D. Hobart 4"rf9.841 

Typewriter, J. Brady 43'.i,998 

Typewriting and matrix making machine, E. 

Wright 440.086 

Typewriting machine, W. M. Reason 4.9,«47 

Typewriting machine. W. H. Robertson 439,ii89 

Valve, automatic, .L Clapp 44u.l00 

Valve, controlled. A. Riedler 439.824, 439,825 

Valve device, M. B. .Mills 439,885 

Valvegear,cut-oir, G. R. Babbitt 439.619 

Valve, steam engine. L. B. Phillips 440,057 

Valve, wash basin, J. VV. Hale = 439,818 

Vapor engine, .1. C. Diederichs 439,813 

Vehicle, H. S. Fairbanks 439,936 

V^ohicle spring, F". Schelp, Jr 440,063 

Vehicle spring. J. O. Whipple 440,093 

Vehicle top prop, F. E. Benton 439,937 

Vehicle, two- wheeled. F. L. Perry 4;i9,681 

Vehicles, apparatus for steering wheeled, A. 

Hirst 440.035 

Velocipede. Wood & Burnap 439.932 

Velocipedes, pedal bar for, M. Hoyt 439,779 

Vending apparatus. \V, H. Hammer 440.029 

Vinegar apparatus, P. Spink 439,980 

Wagon brake. D. Herrington 440.032 

Wagon, dump. H. iiild 440,034 

Wall paper pasting machines, track for, P. 

McQueney 439,789 

Wash b(>ard, C. Cornelius 440,101 

Wash boiler. VV. H. Barron 439.856 

Washer. See Ore washer. 

Washing machine. S. A reus 439.852 

Washing machine, W. G. Boston 439.b28 

Watch balance statr. S. & M. Botkowsky 439.029 

Watches, cannon pinion for, W. B. Learned., 439,845 

Water closet, IL (J. Hart 440,030 

Water closets, inlet valve for, T. Keyworth 439,730 

Water wheel, F. VV. Wood 440.085 

Wheel. See Car wheel. Fifth wheel. Water 
wheel. 

Whiffletree coupling, O. J. La Baie 439.803 

Windmill, P. E. Wistrand 440.084 

Window or di)or screen, VV. W. Moore 4i9.751 

Window stop. J. A. & A. C. Harold 43'J,655 

Windows, support for persons cleaning, C. B. 

Britt 439.798 

Wine schoener. L. Wagner 439,755 

Wire, guide for machines for covering, J. 

McCahey 439.675 

Wire stretching and reeling machine, Claunch & 

Smith 439,720 

Wire twisting tool, (Calhoun & Garrison 439,836 

Wood, producing ornamental designs upon, Hett- 

wig & lieckner 439,658 

Wrench. See Monkey wrench. 

Wrench, W. S, Bunch 440.003 

Wrench. N. IVL Willet 439.919 

Wrench attachment. J. Wilkes 4.'i9.91S 

Yeast, preparing pressed. E. Bruun 489.834 

Yoke, ox, Milton & Pressnall 439,760 



^^dpcrfioemcnis. 



Inside Page, ench insertion • 
Back Patie. eitch insertion 



75 cents a line. 
Sl.Ot» IL line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings inay head adver- 
tisements at- the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

[t is Hard, l>enHe» and Ad- 
hesiive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
:era! use. Licenses granted for the 
'W;mixing, using, and selling. 

Address ADAMANT MFG. CO. 

30il E. (Genesee ^t.» 

Syracuse* N. V* 




THE COPYINO PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are made; how to apply the written 
letter to the pad; how to take ofl" copies of the letter. 

Contained in SCIENTIFIC AMERICAN SUPPLEMENT. NO. 

43^. price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




mLs LiGirr 

I 1 waitwopic & wgLLS' PATENTS, r^rrjlj 



Boiu« s^^^lwoRKi^.i V: Oil 

ANo Other Place; Re^^powerFUlLi^HT. 
KEEGANSiHAtPIN,44-46WA<HiN6T0N5T.,N.Y 



POP SAFETY VALVE 

Ml^ WATER RELIEF VALVE 
>^Ol(lMPR0VEI) STEAM GAGE 

STEAM ENGINE INDICATOR 



Slntrle Hell (hi me Whittle, and all Instruments 
used in connection with Steam, Air and Water. 

a'o/e Agents Jor Clark's Linen iXrt Hose, 
NE \WORK. LONDON. 

Bftfl. 



CROSBY STEAM GAGE & YALYE CO. &«„r,:iSJ 



DESIGNS. 

Carpet. W. Blackburn 20,259 

Carpet,. L. Cleniencet 20,261 

Carpet, A. C»rtes eO,iJ(iO 

Carpet, J. Douzel 'X.ilS 

Carpet, N. Koiuori 20,263 

Carpet. , I. U. Mnffat 20,264 

Carpet, H, W. Parton 20.266 to 20,272 

Carpet, I'. Pienot 20,258, 20,266, 20,273 

Carpet, W. Thomas 30.274 

Cutlery handle. H. P. Kairchlld 20.2.i2 

Glassware, ornamentation of, T, (}. Hawkes 20.257 

Hat band, W. T. Brinham 20,2a5 

Match box, H. P. Kalrchild 20,2511 

Radiator, horizontal, L. R. Blackmore et al 20,254 

Type, iontot printing, O. J. Whipple 20,2.53 

Vending: machine front, F. G. Dieterich 20,251 



TRADE MARKS. 

Buckskin leather, preparation for whitening and 

eoloring.J. Picikering & Sons 1R.578 

Candles, beeswax. Miller. Hoffman & Co 18,^91 

Cards, oiaying, Russell & Morgan Printing C<Jm- 

pany 18,583 to 18,5SS 

Coffee, parched and ground, Ohio Valley Coffee 

Company 18.(>01 

Crackers or biscuits. Young & Larrabee ]S,596 

Hats, soft-felt and wool, F. Fouratt 18,503 

Insecticide, Sear by, Zeilin & Co 18,598 

Japns, varnishes, fillers, and finishes, C. H. Gilles- 

pie&Sons 18,577 

Needle.s. sewing. S. Beissel Sel., Wwe. & Sohn 18,574 

Oil and solidified cotton oil, cotton seed. Cotton Oil 

Product Company 18,581 

Oil in all its forms, cotton seed, Cotton Oil Product 

Company 18,580 

Paint, enamel, Harrison Bros. & Co 18,597 

Paints, stainSe and similar preparations, Harrison 

Bros. & Co , 18,600 

Paper, writing. Southworth Company 18.602 

Plows, B. P. Avery & Sons 18,505 

Remedy for coughs, colds, and diseases of the 

stomach and liver, C, H. Byerly 18,575 

Remedy for infants' and children's diseases, A. 

Bridgman 18.590 

Remedy for purifying the blood, C. A. Burgess & 

Co 18.589 

Rubber shoes, Boston Rubber Shoe Company 18,599 

Specific for the cure of poisoning produced by 

poison oak. J. T. Evans 18,576 

Teas, H. & G. B. Parrineton & Co 18,594 

Tonics and other proprietary medicines, M. Riley.. 18.579 
Whisky, Edel Brothers 18,592 





Scroll Saw8,! 

Circulur ' 
S aw B, Lathes] 
MortiserB. 



Seneca Falls Mfg. Co., 695 Water St., Seneca Falls, N. Y. 



SEBASTIAN,MAY&GO'S 

Improvei Screw Cutting 

Power ll^i ALw 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Latkt:s on trial 
Catalogues mailed on application 
165 W. 8d St., Cincinnati, O. 





SETS OF CASTINGS 

MODEL 

1 CATALOGUES 

FREE 



ENGINES^ 

I 



_^ALsa TOOLS, rf 

lAR WHEELS.& PART S OF MODELS fS 



^^^'^W^NN &c >H\^WT\W^ 




LIGHTNING WELL-SINKING 

MACHINERy MAHUFACTURERS. 

Ilyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
nd Mills, Pumps. Encyclopedia) 1,000 
ivings, Earth*'s Strata, Determi- 
nation quality watt^r;mailed,2Sc. 
The American Wpl4 IVorks, 

Aurora, IIL 
11 k 13 S. Canal 
St., Cbicngo, III. 
1113 Elm St., 

DalUif Texas. 

OIL WELL SUPPLY COTltd. 

91 & 92 IVAXER STREET, 

Pittsburgh, L'n., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests. Boilers, Engines, Pipe, 

Cordage, l^rilling Tools, etc, 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





VELOCITY OF ICE BOATS. A COLLEC 

tion of interesting letters to the editor of the Scikntipig 
American on the question of the speed of ice boats, de-. 
monstrating how and why it is tliat these craft sail 
faster than the wind which propels them. Illustrateil 
with 10 explanatory diagrams. Contained in Scientifio 
AMERICAN SrppLEMENT. No. 2l'l. Price 10 cents. To 
be had at this office and from all newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5C 
toSOOOfeet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
WO ft. Send 6 cents for illustrated 
caialogue. Pierce Artesian 
B.Dd (Ml Well Supply COh 
" !wYo 



3 Beaver Street, New 



^ork. 



lIISSPARLOA^iB^^^.^^CHEISTliAS 
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GOOD HOUSEKEEPING, 

Published at Springfield, Mass., and will also furnish for its 1891 Bill of Fare a valuable series of papers 
under the title of 

"TEN MORNINGS IN THE KITCHEN." 

BeginninK with January, 1891, Good Housekeeping will be published MONTHLY. The regular sub- 
scription price is 12.40 a year, 11.20 for six months, $1.00 for Ave months. Twenty cents a number. The price 
Is the same whether you purchase single copies each month of your newsdealer or whether you subscribe 
for a year from the publishers direct. All newsdealers sell it. Sample Copies Free. 

CLARK W. BRYAN & CO., Publishers, Springfield, Mass. 



ROCK DRILLS 

AIR COMPRESSORS. 

MINING ANO QUARRYING MACHINERY, 

ingersoll- Sergeant Rock Drill Co. 

No. 10 PARR PLACE, NEW YORK. 

Send for Complete Priced Catalogue. 



;(!l!i:iililHM 



A Printed copy ot the specification and drawing of 
any patent in rhe foregoing list will be turnished from 
this office for 25 cents. In ordering please state the name 
and number of the oatent desired, and remit to Munn A 
Co., 361 Broadway, New York. 

dinndmn Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $4U 
each. If complicated, the cost will be a little more. For 
full inaiructioDB address Munn & Co.. ;W1 Broadway, 
New York. Other foreign patents may also be obtained* 



AIR COMPRESSORS &^ 

GENERAL MACHINERY roRglW] 
MrNINcTuNNELING,-'^' _ 

RAND DRILLCo 23 Park Place NEwvoRK'mil 



WNVKNTIONS WORKED OUT, Brawings and 

■* Models made. Perfect safety to inventors assured. 
All kinds first-class lathe, planer, and bench work. Par- 
ticular attention to special machinery, tooI&, dies, and 
press work. Safety Construction Co., H3 k iio Elm St., N.Y 



ROOFING! 

GTJ[>1 -KI.ASTK; ROOFING FELT costs only 
83t00 per 100 square feet. Makes a good roof for 
years, and anyone can put it on. Send stamp for sam- 
ple and full particulars. 

GUM EKASTFC ROOFING TO., 

a9 & 41 West Broadway, New York. 

Local agents Wanted. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastei^t ice-aailing boats 
used on the Hudson river in winter. Hy H. A. Horsfall, 
M.B. Contained in Scientific Aweiiican Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



Fine Taps, Dies, Reamers, Etc. 



,rf^^r*^rrtfrrnttft^ 




Llgrhtuine and Green River Screw PIntes. 

Bolt Cutters, Ilandand Power Drilling Machines, Punch- 
ing Presses, Tire Benders, Tire Upsetters, and oth- 
er Labor Saving Tools. Send tor Price List. 

WILEY & RUSSELL MFG. CO., Greenfield, Mass. 



S3 PRINTING PRESS 



logue for two stamps. 



Do all your own 
printing. Save 
money. Cata- 
Kelsey & Co., Meriden, Conn= 



TRANSMISSION OF POWER BY COM- 

pressed Air.— A valuable and interesting review of the 
present status of the problem of establishing compressed 
air plants for furnishing motive power to consumers. 
Contained in Scientific American Supplkmknt, 
NO-TtiS. Price 10 cents. To be had at this office and 
from all newsdealers. 





SMALL, BUT HUSTLERS. 

^A 6x7 inch Engine, weight 800 lbs., 

^runs 100 feet of shafting and ma- 

^chinery for twenty machinists on 6 

gallons of gasoline, costing only 

.60 cents per day. Write for par- 

^ ticulars. Mention this paper. 

Jan Dozen 6is&6asoiine Engine Co. 

CINCINNATI, OHIO. 





floskins' Patent Hjdro-Carbon 
BLOW-PIPE 

AND ASSAY FURNACFS. 
No dust. No ashes. Cheap, 
effective, economical, port- 
able, and aui omatic. 
Send for Price List. 
W. Hosliins, 81 S. Clarli St.. 
Room 50, Chicago, 111. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tisinii medium cannot be overestimated, its circulation 
is many times ijreater than that of any simiiar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific ameutcan. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wmcn you uecide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat me agent geis a larger commission 
trom the papers havint: a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of tlrst column of this page, or ad- 
dress mUMN & CO.* PubliNh«'rit, 

U01 Broadway* IMew York, 



© 1890 SCIENTIFIC AMERICAN, INC. 



November 15, 1890.] 
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A Meti and Important Hoolc on. Metallic 
AlloySi Solders^ etc. 



RECENTLY PUBLISHED. 



The Metallic Alloys 



A Practical Guide for the Manufacture of all Kinds 
cl Aliovs. Ama gams, and Solders used by Metal Work- 
trs together with their Chemical and Physical Proper- 
ties and their Application in the Arts and the Indus- 
irieh : with an Appendix on the Coloring of Alloys 
Translated and edited, chiefly from the German ot 
A Krupp and Andreas Wddberser. with extensiveaddi- 
lions. by Wm, T, Brannt. one of the editors of * The 
lechno-Chemical lieceipt Book," etc Illustrated by 16 
engra vines 12mo, 428 pages. Price ,. $'-J.dU 

ilW Bu malt, tree of postage, to any addressin th( world. 

^:W A descriptive circular girHKj the full contents of the 
ah'O-'i' hook, together with a list of important Bookson EleC' 
I •ti-MetoinuQ}). Moulding, Founding, Pattern Making, and 
Metiif H' or king, sent free to any one ivho ivill apvhi 

ll^" Our m.'HJ and reviaed Catalogue of Practical andSci- 
entitle Htiokfi.S*'- p'lues, 81:0, and ovr other Catalogues, the 
whotf coirriwi every brancli oj Science applied to the Arts^ 
se^if fret anrl free of poataije to <vn ii one in any part of the 
■ivnrht who wUI furnish us -ivitk /ii.s fiddress- 

HENRY CAREY BAIRO &, CO., 

iNDusTftiA i Publishers, Booicsellers & Importers 
SIO Walnut !St., Pliilnilclpliin, Pa., U. 8. A. 
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Experimental Science 




By G-KO. M:. HOPKINS. 

740 Pages. Over 680 Illustrations. 

PRICE, by mall, postpaid, $4.00 

SEXD FOR FULL ILLUSTRATED CIRCULAR 
AND Table of Contents. 



This is a book full of Interest and value for teach- 
ers, students, and others who desire to impart 
or obtain a practical knowledge of physics. 

MUNN & CO., Publishers, 

Office of Tiie Scientific American 

361 BRO ADWAY, NE W YORK. 

What the Press says of **Experiinentnl Science," 

* Mr. Hopkins has rendered a valuable service to ex- 
perimental physics." — Evening Po.^t. 

"Thfibook is one of very practical character, and no 
one of a scientific turn of mind couid failtoflndinits 
pages a fund of valuable information."— E^Tfrit: Age. 

" The e'ectrical caaptersof the book are notably trood, 
and the practical instruction given for buildina simple 
electrical machinery may be safely carried out by those 
—not a few— who like to make their own apparatus."— 
Electrical World. 

"The author has avoided repeating the hackneyed 
illustrations which have been passed from one book to 
another so long, and, instead, offers a set of experiments 
which are largely of a novel character and very strik- 
ing."— Eni/ivicp /nig ajid Mining Journal. 

"We commend it most heartily to all teachers."— 
Normal Exponent. 

'■ It is a treat to read a book of this kind, that sets 
forth the principles of physics so fully, and without the 
use ot mathematics."— '/'/((' Locomotive. 

"All teachers of science are aware that real know- 
ledge is acquired best by the student making experi- 
ments for himself, and any one who points out how 
those experiments may be easily made is doing excellent 
woriz.'"— Engli'Ji Mechanic and World of Science. 

"The work bears the stamp of a writer who writes 
nothing but with certainty of utition and result, and ol 
a teacher who imparts scientific information in an at- 
tractive and fiiscinating manner."— .laicrican Engineer. 

" It should be found in every i\\ivB,ry J''— English Me- 
chanic. 

"The book would be a most judicious holiday gift. '*- 
Engineering and ±Minin() Journal. 

'• The portion of the book devoted to dynamic electri- 
city coveis over one hundred pages, and is extremely 
interesting and valuable."— Broofc(yn Standard Union. 

" Directions are given for demonstrating most of the 
laws of piiysics, with every-day tools and common ap- 
pliances."— .4 uiei-icrtn Photographer. 

"Many oi the experiments are new to print, while 
some ot the old. familiar ones appear in modified form 
and witti simplified apparatus."— Pwfiiic Opinion. 



An deutsclie Ertinder. 

Die grosee und thatige Klaase der deutschen Erfinder 
in den Vereinigten Staaten machen wir besonders darauf 
aufmerksam, dass unsere Firma durch ihre Veibindun- 
gen mit Washington and den eiiropaiBChen Hatiptstad- 
ten, besondere Vortheile zurErlangung von in- and aus- 
liindischen Patenten bietet. 

Jeder Erfinder^ gleichviel welcher Nationalitat ange- 
horig, ist durch dieliberalen PatentgesL'tze der Vereinig- 
ten Staaten ztimPatentschutz fiir Erfindungen berechtigt. 

Unsere Firma ist bereit, gestiitzt auf eine 45 jahrige 
Erfahmng, deut?che Erfinder jeder Zeit zu _ beratheu 
und ihrieii behiatflich zu sein zu massigenPreisenrasch 
und piinktlich Patente zu erlangen. 

Unsere deutsche Abtlieilung wird von fahigen deut- 
schen Ingenieuren geleitet welche in der OfB.ce mit per- 
sonlich vorsprechenden Erfindern direkt verkehren, und 
Rath und Aaskunftgeben. — Unsere weltbekanute und 
populiir gehaiteneZeitBChcift der "Scientific American" 
besprichtin ihren Spalten die hedeutenderen Erflndungen 
derTTeuzeit. Bine kiirze Be^chreibung von E^findnngen, 
die durch una patentirt werden,geben wir unemgeltlich 
in unserer Z^ituchrift. 

Corr('8i)onden« in deutscher Sprache erbeten. 

Pamphlet, in denlscher Sprache, iiber Patente wird auf 
Verlangen frei zugeschickt. 

Man adressire : 

MUNN & CO., 

361 Broadway, New York. 



|\|EW Y ORK p ELTINC AND p ACKINC QO. 

John H_rHFFVER, Treas. |6 PARK ROW, New York. 

"^ OLDEST and I.,ARGE><T Mnniifnctnrera In the United States of 







VULCANIZED RUBBER FABRICS 

For Mechanical Purposes. 

RUBBER BELTING, 

.jii^ ' \\,.^ Packing, and Hose. 

- " -- C" -^ ■.■» Rubber Mats, Matting, and Stair Treads. 

Rubber Funip Valves. Bicycle Tires, Tubins. Teiiiili, Soling:. 

Rubber Cement. Ooril. I.askets* l>iapliriigms< 
Rubber RiiigH. Rolls, Ca 




VULCANITE EMEBY WHEELS, 



, r Springs, Washers. 

Rubber Sheets. Strips, Saw Bands, Stopples. 



Saleshooms;— Philadelphia, 308 Chestnut St.; Boston, 62 Summer St.; Chicago. 151 Lake St.; Minneapolis. 28 
South 2d St.; Cleveland. 17G Superior St.; San Francisco. 17 Main St.; Detroit. 16-24 Woodward Ave.; St. Louis, 
61G Locust St. European Branch, Pickhuben 5 Hamburg (Freihatengebiet) Germany. 




c xj .^v Ft. zs; ' SI 

Ventilating and Drying 

FANS. 

Light Running, Adjustable 

Blades, Self-OiMng Bearings. 

24-pftge catalogue free. 

Also Rubber Press Rolls for Wool 

and Yarn Washing and 

Dyeing Machines. 

GEO, P. CLARK, Manuf. 

Box L. Windsor l^oeks, Ct. 



Unzerbrechlich.Wasserstandszeiger. 



Efsatz fur linmer dor 

serbrechl. "WasBcrstands- 
^l&aer, daher gt-osse Ey 
sparnis. Wasseretaod tod 
weitetn und im Halbdunket 
^ut erkeoobar. Groeste 
Sicherheit gegen eu tie fen 
Wasserstan6. Schtttx g. 
gefahrl. Vnftille (Glas- 
sptitter, Brnndwunden)!, 
Anbringung wie ein ga- 
wiihnl.Glaa. Prima-Refer, 
Maasne fur Best.: I II III. 

J. G. Ulmann, ZUrlch. 

MaechineD-Pabrik. 



TUC'HTIGE VERTRETER 

fuer den obigen Artikel, sowie fuer andere 
Specialitaeten werden gesucht. O. F. 6759. 





ODELL Double Case TYPE WRITER 

It haa 78 Chatiicters, and is the only Type Writer 
with Clietk Ferforatorattachment. Isfasttaking 
the lead of all Type Writers. Larger sales than 
all otherseombined. Send forcirculars, 
ODELL TYPE WRITER CO., 85 Fifth Av., Chicago. 



"WKTAINTED.— A reliable party to handle the Eureka 
■■ Automatic Oar Coupler of Huntingdon, Pa. Ad- 
dress GEO. W. YOCUM, Secretary, Huntingdon, Pa. 




The CHANDLER 

WATER MOTOR 

Works well on liOW and HiQ:h 

Pressures. 

Single, Duplex. Triple, and Quad- 
ruple Automatic PISTON WO- 
^H'R^^adaptedto allclasses of work. 
Send for Circulars. 

WM. H, LOCK, Buffalo, N. Y. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of lee Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific AMERICAS wupplemi:nt. No. iiZ'X. Price 10 
cents. To be had at this office and of all newsdealers. 



Complete Steam Pump, 

10SlZESFROM|7Tot75^iV.roR 



|VanDuzen&Tift 

- 11 - , SOLE MAKERS. 




Cheap 



factory. 



Do it yourself. Cir- 

cular press $8. Size 

^^fc_ • ^* ^ ■foi" snijill newspa- 

t'lllTlfilTl^pe'"' *^^- Kvery- 
^ ^ ^^^*»^^^^^ thing easy, printed 
_ rules. Send two stamps for Catalogue to 
KELSEY & CO,, meriden. Conn, 




Engravings direct Irom photographs and other copy. Our circular "N" ahowB specimens. Fine printing ii spedalt^ 



PULLEYS __ _ 

FRICTION CLUTCHES 



HANGERS i»E.OGREss machin b -works. 



■^■3= J'a.x-ax. I»la.oe. KT. TT. 



TYPEWRITERS 



JiliWm. 



NEW & SECOND HAN D - 
BOUGMT.SOLB AND .mGED. 



»zooLATA[{EVcHicA(:o.™;jt^:L?r:^'?P^c^l 



BAUN£S>/g|^ iH PAT, FOOT POWER MACIIINEItV. 

I feel so highly pleas- 
ed wit h your Veloci- 
pede Foot Power with 
seat, that I wish to 
add my testimony to 
its superiority. I did 
not expect to like it, 
but having used the 
Velocipede Power, I would have nothing 
else. It so greatly lessens the fatigue of 
using foot power, in fact, it may be said to 
be almost without tatigue, and is a steadier motion. I 
only wish I had known of it sooner. Send for catalogue. 
W. F. & J. BARNES CO.. SVjg Ruby St.. Rockford, 111. 




A LIBRARY FOR $1.00 

Five books In one. Worth 
.its weieht in gold to every 
Imechanlc. The very latest in. 
I formation for 20 different 
I trades. This wonderful boot 
I contains 575 pages absolutelj 
I teeming with rules, tables, sa 
cret processes, and new Infor. 
mation that cannot be had 
elsewhere tor less than g25.00. 
The Modern Steam Engine- 
How to Read an Indicator— 
The 'Westingbouse Air Brake 
—Blacksmith's and Machinist's 
Tools— Practical Mathematics 
Simplified— Tin and Sheet Iron 
Worker's Manual— Carpenter's 
Manual— Points for Painters- 
Magnetism and Electricity— 
^ . , „ How to Get a Patent— A Me- 

chanical Dictionary. Everything fully explained in 
one handsome volume and guaranteed to be abso- 
lutely correct. Send 81.00 for a copy bound in silk 
cloth, or gl.50 for Morocco binding. With each copy 
of the book we give free a complete working chart 
for setting gear teeth. The regular price of this 
chart is 81.50. AGENTS WANTED. Write for 
terms. _>AIRD & LEE, Publishers, 203 Jack- 
Son Street, Chicago, 111. 




^J^-^ES; 



L U jyi I N U M ^o'7.%\^!TxfZ^ 



fK COMPOSITE. lOOlbs. f8amVle)conlarning"7M 
■ • per cent. Aluminum, sent prepaid for only $"7, 
We desire to establish an Agency in every large city 
for our Metal Alloy. For terms and city rights, address 
The Scliinieilbarenffuss Furnace Co,, N evFport,Ky 




STEVENS PATENT 

WINC FIRM JOINT CALIPERS 

With Wine and Set Screw, 

OUTS[J>E. No. 56 B. 

Price List, by mail, postpaid. 
8 inch, $1.00 I 14 inch, $1.50 I 18 inch, $2.10 
10 *' 1.10 16 " 1.75 I 20 " 2.50 

12 *• 1.25 1 All highly polished. 

Ideal and Leader Spring Dividers and 
Calipers, Surface Gauges, and Fine Ma- 
chinists' Tools. B^" Illustrated catalogue 
free to all. J, Stevens Arms & Tuol 
Co., P.O.Box280, Chicopee Falls, Mass 



GATES ROCK & ORE BREAKER 

Capacity up to 150 yards per hour. 

Has produced more ball.ist, road 
metal, and broken more ore than 
all other Breakers combined. 
Send for Catalogues. 

GATES IRON WORKS 

50 C So. Clinton St., 

CHICAGO. 

^5 Franklin St.. Boston, Mass. 

44 Dey Street, New York. 




THE EAGLE 

, THE EASIEST RUNNING BICYCLE 

IN THE WORLD. 
'4S-Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

STAMH-OR-D, C03S:i«. 




$525 



Agents' profits per month. Will prove 
it or pay forfeit. New portraits just out. 
A $;J.50 Sample sent free to all. 
W. H. Chidester & Son. 28 Bond St., N. Y. 



fk GEIV'I'S.— 1000 firms want men and boys everywhere 
^^' ■permanently, to hand nut circulars at $1 per 1000. 
AGENTS HERALD, Box 12.90.5, Philadelphia, Pa. 



DEAF' 



■NESS & HEAD NOISES CURED ^T 
Peck's INVISIBLE TUBULAR EAR 
CUSHIONS. Whispers heard. Com- 
fortable. Successful where all Remedies FAIL. Ills.bookiS; 
proofs free. Address F. UISOOXj 863 Broadway, New York. 



Goon Housekeeping with any publication or publications. Send a postal, it costs but a cent, write plain 
and don't forget to put down your town, street, and number. N^me just as many publications as you want 
with Good Housekeeping, and if you take many others, you will get the whole lot so cheap that Good 
Housekeeping may be had for virtually nothing. You will save paper, envelopes, and stamps, not to speak 
of the time you will waste in writing to different publishers. Now. why do we do this, you ask. We expect 
a lot of them, and while ordering yours we will order hundreds of others, and as we know so well how many 
different things there are to do in every twenty-four hours, we will help you to secure your reading matter 
at as little cost as possible. 

Beginning with January, 1891, Good Housekeeping will be published MONTHLY. The regular sub- 
scription price is $2,40 a year, $1.20 for six months, $1.00 for five months. Twenty cents a number. All news- 
dealers sell it. Sample Copies Free. 

CLARK W. BRYAN & CO., Publishers, Springfield, Mass. 




PROPO^AL.8. 



Proposals for Ilnrbor Improvements* United 
States Exginekr Office, No. 366 Milwaukee St., 
Milwaukee, Oct. 27, 1890.— Sealed proposals, in triplicate, 
will be received at this office until 12 o'clock, noon. 
November 25, 1890, and opened immediately thereafter, 
in the presence of bidders for the following harbor im- 
provements : Menomonee River, Mich. & Wis., dredging 
about 200,000 cubic yards. Green Bay Harbor. Wis., 
dredging about 36,000 cubic yards. Kewjiunee Harbor, 
Wis., pier extension, 300 feet, more or less. Manitowoc 
Harbor, Wis., pier superstructure. 6U0 feet, more or less. 
Sheboygan Harbor, Wis., pier extension, 150 feet, more 
or less. Harbor of Refuge. Milwaukee Bay, Wis., break- 
water extension and superstructure, 40il feet, more or 
less. Racine Harbor, Wis., pier extension. 20U feet, more 
or less. Kenosha Harbor. Wis., pier extension. 150 feet, 
more or less. The attention of bidders is invited to the 
Acts of Congress, approved February 26. 1885, and teb- 
ruary23, 1887, Vol. 23, page 332. and Vol. 24, page 414. 
Statutes at Large. Proposals will be accompanied by a 
guarantee that if the bid is accepted, contract will be 
entered into within ten days after notice of acceptance. 
Preference will be given to materials and plant of 
domestic production and ma.nufacture, conditions of 
quality and price (import duties included) being equal. 
For blank proposals and info'^mation apply at this office. 
Tlie United States reserves the right to reject any or all 
bids. Proposals will be indorsed on the envelope. "Pro- 
posals for Menomonee River, Mich, and Wis.," or "Pro- 
posals for Haroor." and adressed to 

MAJOR CHAS. E. L. B DAVIS, 

Corps of Engineers, U. S. Army. 

proposals for Improving Entrn nee to Galveston 
■ II arbor, U. S. Engineer Office. Galveston, 
Texas, October 25, 1890.— Sealed proposals, in duplicate, 
will be received at this office, until 12 o'clock, noon, 9Uth 
meridian time, December 27, 1890, and then opened, for 
delivery of materials in place for improving the enirance 
to Galveston Harbor, Texas. Preference will be given 
to materials of domestic production or manufjicture, 
conditions of quality and price (import duties included) 
being equal. The attention of bidders is invited to the 
Acts of Congress approved February 26. 1885, and Febru- 
ary 23, 1887, Vol. 23, piige 332, and Vol. 24, page 414, U. S. 
Statutes at Large. For blank forms for proposals and 
all necessary information, apply to 

CHAS. J. ALLEN, Major, Corps of Engineers. 

TT S, Engineer OfTiee. Room 6^2* Army Build- 

^~' • Inff, New York, October 21), 18'.i0.— Sealed propos- 
als, in triplicate, will be received ar. this office until 12 
o'clock noon. Monday. December 1, 1890. for the delivery 
at Sandy Hook, N.J., of 41,00(1 cubic yards of broken 
stone (granite, trap, or limestone) and 62,003 barrels of 
Rosendale cement. The attention ot bidders is invited 
to Acts of congress approved Feb. 26, 1885, and Feb. 23, 
1887, vol. 23. p 33-3, and vol. 24, p. 414, Statutes at Large. 
For full information, apply to 

G. L. GILLESPIE, Lieut. Col. of Engineers. 



US. Eiig:ineer Oflice, Room 62, Army Building, 
' New York. October 15, 1890.— Sealed proposals, in 
triplicate, for dredging the channels in Newtown Creek, 
N, Y., Gowanus Bay, N. Y., and Raritan Bay, N. J., will 
bereceived at this office until 12 o'clock, noon, Pridiiy, 
November 21. 1890. Aggregate aniountavuilable, $215,425. 
The attention of bidders is invited to Acts of Congress 
approved Februar? 26, 1885, and February23. 1887, vol.23, 
page 332, and vol 24, page 414, Statutes at Large. For spe- 
cifications, blank forms, and all information, apply to 
the undersigned. 

G. L. GILLESPIE, Lieut. Col. of Engineers. 



WT S,EDc;inecr Ofnce,1{oom9«.134 Vn n Riiren 
■-' • St,, ChicBert, 111. October, 20, 1890. -Sealed pro- 
posals in triplicate will be received at this office until 12 
o'clock, noon, Wednesday, November 19, 1890, and open- 
ed immediately thereafter in the presence of bidders, 
for the following harbor improvements, viz.: Dredging 
Calumet River, Illinois and Indiana. Dredging Calumet 
Harbor, Illinois. Proposals will be accompanied by a 
guarantee that if the bid be accepted, contract will be 
entered into within 10 days after notice of acceptance. 
The United States reserves the right to reject any or all 
bids. The attention of bidders is invited to theActsof 
Congress approved Februjiry 26.1885, and February 23, 
1887, vol. 23, page 332. and vol. 24, page 414, Statutes at 
Large, h'or specifications, blank proposals, and all other 
information applv at above address to 
CAPT. W. L. MARSHALL. Corps of Engineers, V. S. A. 



NICKEL PLATING 

8^P0L|SHING MATERIALS. 

ZUeKER&LEVETT 

CHEMICAL e<? NEW YORKUS.A. 






mmM- 



NICKEL ANODES, 

NICKEL SALTS, 

ROUGES, 
COMPOSITION, 

BUFFING WHEELS, 
ELECTRO & NICKEL 
PLATING OUTFITS. 




TrnsB Hoop Driving. 



Barrel, Keg, Hogshead 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N. Y. 



ALSO A FULL LINE OP WOOD WORKING MACHINERV. 



The S cientific A merican 

PUBLICATIONS^FOR 1890. 

The prices of the diflerent publications in the Unltel 
States, Canada, and Mexico are as follows , 

RATES BY MAIL. 
The Scientific American (weekly one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year. 3.00 

The Scientific American. Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . , $7.00 
The Scientific American and Architects and Build- 
ers Kdition 6.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, wmch we pay. Remit by postal 
or express money order, or draft to order ot 

MUNN Sc CO.. 361 Broadway, New York. 



WORKING MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Sent! for Model Circular. Jones Bros. E Co., Cinti. 0. 



© 1 890 SCIENTIFIC AMERICAN, INC. 



3i8 



^mnixiu %mmtm. 



'^^tjpertisemcnte- 



Inside Paac, each iiiseriion - - - T5 ceiHs a line 
Back Pago, oacli insertion - - - ^l.OU :i line* 

The above are oiiari-'er! pel' ntrare Iine-aboui eight 
words per lino. 'Plus noi ice shows t he width of the line, 
and is set in fiL'ate lypfi. B^ntrravinL's may head adver- 
tiaeinenis ar the .■^iinu' rate per agate hne. by measure- 
ment, as the letter iiri's^ Advertisements must be 
received at publicatinn ntfice as early as Thursday morn- 
ing to appear in next issue 




Send 

for 
Descrip- 
tive 
Circular 
and 
Fac-simile 
Chart. 



BRISTOL'S 

RECORDING 

PRESSURE 

GAUGE 

FOB 

STEAM, 

WATER, 

GA!^, 

OB 

AIR 
Pressure. 
IIXSURES 

Safety and Economy 

LOW PRICE 

in ikes the Recording 
Giiutie a necessity in 
every well regulated 
Steam Plant, 

Tlie Brlstols'Mfg.Co. 

Waterbury, Conn, 



1^" Something New in Belting-^i 

More flexible and nine times stronger than leather. Is 
not affected by wet. dry, or heat. Send your name and 
address for description and price list to THE AIIDG- 
LEY WIRE BKLT CO. o^ BEAVER FAM.S, 

I'ICWA., U. S. A. Responsible agents wanted to sell 
1 his new invention covered by more than twenty patents. 
IIt#° Name this paper. 




■l ENKINS BROS. V ALVES ! 



J^;^KI^S ISlfOS., 71 .lohn St., N.Y.; 105 Milk St., 
Boston; 21North otli St.,Pliiia.: 54 Dearborn St., Cliicago. 

SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
AMERICAN SUPPLEMENT cau be had at this office for 
10 cents. Also to be had of newsdealers In all parts of 
the country. 



Victor Bicycles I 




tor pleasure, hnsinesa. recrea- 

ti'ji]. and for anything you 
could use a bicycle for. 

VlCTORRs ARE BEST • 

Send for catalogue. 

Overman Wheel Co., Makers, 

Cliicopee Falls. Mass. 



STEREOTYPING; THE PLASTER AND 

Paper Processes.— Composition and preparation of the 
mould, tlie best allnyr* of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both procosse?. with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, K.C'.S., K.I.<\ Scientific amekican 
SUPPLE3IENTS, 773 and 774. 10 cents eaeh. 




COMPTOMETER 



(trade makkO 

ALL PROBLEMS 

Solved rapidly and accurately 
by using the Coiptometeb. 
Saves 40 per cent, of time. 
Entire relief from mental 
strain. Adapted to all com- 
mercial and HCientific compu- 
tations. Send for circular, 

FELT & TARRANT WFG CO.. 52-56 Illinois St., C hicago. 

THE FORUM. 

The Foremost Review oi the Uppermost Sub- 
jects ot tlie Time, l>y tlie Greatest \\ ritei-s. 

The growth of The Kortm is the most sii.'nitl(;ai t 
evidence ever given of the progress of serious thought 
in the United States. Tiie aim of the magazine (it is iiot 
a review after the old fashion of heavy reviews) is to 

firesent the latest achievements along every important 
ine of activity, and the soundest c^oiiiilusions of the 
leaders of opinion. Its range is as wide as The interests 
of educated Americana. The topics discnssed include 
Politics, Literature, Religion, Social Science, Domestic 
Economy, the Sciences, as they touch and ailect social 
development, and especially that large group of subjects 
of pressing concern in American life that are in some 
phases poMtical, in other ptiases religious, and in others 
social, such as The Management ot Railroads, The Con- 
federations of I-aboi", The Church and the Masses, and 
The Negro. 

The Koitiur is more frequently quoted by the best 
newspapers, American si rid Krighsh, than any other 
American publicatinn. Its contribut'.irs include more 
than ;!#0 of the toreinost writers in the world. 
THE FCUllM, NEW YORK, 
50 cents a copy. $5.00 ii year. 



M 


NICKEL 

AND 

ELECTRO-PLATING 

APPARATUS 

AND 

MATERIAL 

HANSON,VANWINKLE&CO. 

NEWARK, N.O. 
92 LIBERTY ST. N.Y. 



PATENTS! 

MESSRS. MUNN & <^0.. in connection with the publi- 
cation of the SCIENTIFIC AMEiuCAN, Continue to ex- 
amine iiitproveraents, and to act as SoMcitors of Patents 
for ]nvetiioi«. 

in this line '>t unsiiiess I hey have had fortv-'^»f nfurs^ 
wjienence. and imw ti:_ive iincQunleii facHitxs for the 
preparation of Patent t>rawini;s. Specifications, and tlie 
(iHisecution \>f a ppiicarions for Patents in tt^e L'niied 
States. Canada, and l-tireign Countries. Messrs. .M unn & 
Co. a ISO attend to the preparation of Caveats. Copyrights 
for Hcmks. Labels, Reissues, Assignments, and Keports 
on infringements <it Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of char^-e, on application, con- 
taining full information about Patents and how to pro- 
cure theui : directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also senci. free of charne, a Synopsis of Foreiern Pa- 
tent Laws, showing the cost and method of securing 
patents in ah the principal countries of the world. 
inUNN 6c CO., SoIicitorK of PateutS) 
3t)l Broadway, New York. 

BRANCH OKFICKS.— No.622 and 624 F Street, Pa- 
cific Building, near Uh Street* Waahinf^n. D. C. 




ELECTRIC MOTORS 



Cori*e!«pon(]eiU'e Invited hy the 

Crocker-Wheeler IWotorCo. 

430 West I4th St., New York. 

Manufacturers Of the 

PERFECTED MOTOR, 

AeUiio\v!ec1s:e<l to be (he Standard for all Iiig;li-c1as8 
work whei'e po^ver in required. 



S. S. WHEELER. 

Pfcsidcnt. 



F. B. CROCKER, 

Vice-President. 



^ A Uf C Wiinted 5U.000 Sawyers Q A UU O 
nH ¥» O ;ind Lumbermen to 0#* wV g 

A send us their full addi-ess for a copy of Em- — 
erson's {|^= Book (tf SAWS, new ISIKI edi- A 
tion. \\ t! are tirst to introfiiice Natural #■% 
W(iAS for heating and ten pering Sii\th wi^h»«« 
wonderful cllert upon improving t heir qual- WW 



Sprioea. AriTlress 'EIMJERSON, SMITH O 
i& CO. (L.til.), Reaver Falls, i'a. O 




Kg&e.f'SRc? 



, Transits, Surveyors' 

Compasses, Pocket and Pris- 
matic (.Compasses, Hand T^ev- 
els. Angle Mirrors, Pianinie- 
ters. Pantographs, KngiruMns' 
Sllfle Rules, J.eveHng Rods, 
Poles, ("liiiins. etc. 
Catalogue on application. ■ 




ICE-IIOUSE AKD COLD IIOO.W.— BY R. 

G. Hatfield. ^Vith directions for construction. Four 
engravings. Contained in SfiENTiPic Ameiupan Sup- 
i'M.:.MENT, 5!l. I'rice 10 cents. To be had at this office 
and of all newsdealers. 



2 to 40 H. P. 



The Motor ofMCentnry 



Can be used Any Place, to do Any 
IF or /c. and by Avu One. No Boiler! 
No Kire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operat inn about one 
cent an hour to each imiitated horse 
power. For circulars, etc., address 

Economy. ReiiabiiHy, Charter Gas Engine Co. 

Simplicity, Safety. P. O. Box Ub. Sterling;. II!. 




*' Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

V 




Important Improvements. 

All the Essential Features greatly perfected 
The Most Durablen Alignment. 

Easiest Running and Most Silent. 
All type cleaned ni 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N.Y., U* S. A. 
Send for Catalogue. 



[November 15, 1890. 



^iMysmiiiiiis, 



WB BURNS PROPT 



m OTIS Electric Elevator 

for [^rivate Residences, Hospit- 
als, Small Office Buildings. 
Stores, etc. It is safe, simple (no 
Engineer required), practically 
noiseless. Running expenses 
very light. Also manufacture! 
of the Standard Hydrau- 
lic Passenger and Freight, 
Steam and Belt Elevators. 
Otis Urothers & Co., 
38 Park Row, New Yorit 




OUR SLIDE TOP 

Grlass Oil Cups 

are the "Standard." 

Beware of inferior imitations. 

Write for complete catalogue. 

The Lunkenheimer Brass Mfg. Co. 

15-17 E. 8th St., Cincinnati, O, 






^tAL 




Catalogue free. Address Typewriter Department,. 
P()1»E MFG. C;0., Boston, New York, Chicago. ^ 



"""--^IAI-I-t7i'/\ All I kkjnc tiAtfr kin r-A.ik./ 



EASTERN PRICES GUA^ANTEEO 

' _ lEND roR C4TAL06UE 

„ L. MANASSE 

i88 MADISON STCHICAGO ILL 
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H. W. JOHNS* 

FIRE-PROOF, NON-CONDUCTINa 

COVBRINGS- 

FOR FURNACES, HOT-AIR PIPEB, ETC. 

49- 33 PER CENT. OF FUEL SAVEO.'=Wi 

Df BORIPTIVE PRICE LIGT, FREE BY MAIL. 

H. W. JOHNS MANUFACTURING CO.» 

eOLE MANUFACTURERS. 
AtBEBTOS ROOFINQ, QUILOINO FELT, ETC. 

Sectional Pipe I; QoiLEROovERiNQs, STEAM paokinqs, ctc. 

Liquid paints, fire-Proof paints, ooatinqs, etc. 

87 MAIDEr4 LANE. NEW YORK. 

OHICAQO. PHILADELPHlAt LONDOM. 



CUTLER DESK 



BEST IN THE WORLD. 

A,CUTLER & SON, 

. BUFFALO. N.Y.. U.S.A. 



f?EATHEH FILIjOW VENTII.A TORS.-Send 

■- 15 cents lor sot of four and inytructions. Agents 
wanted- II. FIIAIILOW, P. O. Box 773, New York. 




hnian's Improved Time Detector 

^\Ith Safety Lock attach- 
1 lent. Patented lf^i5-ii-T- 
80-81. Beware of in- 
fringements. This 
instrument is sup- 
plied with 12 keys 
tor 12 stations. In- 
valuable for all con 
cems employing 
night watchmen. 
Send for circulars 
to E. IMHAITSEK, 
P O.B x26i3 20t;B'wayNew Tork. 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,4C5, and January 30th, 
1877, No. 1S6,787. 

The transmission of Speech by all known 
forms of Electric Speakinj; Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
tliereof, and liable to suit therefor. 



ANP FINE GRAY IRON ALSO STEEL 
^ 7 CASTINGS F ROM SPE CIAL ^c 

^ DEVLIN Z, CO^aSr^ ^^^ff^ 

LEHIGHAVE; S AMERICAN 5TPH1LA. tJ'^iO!. 



TEMPERING STEEL FOR CANNON 

and i'rojectiles.— By Watson Smith, P.C.S. A descrip- 
tion of tl'e Feodossef process, with a discussion of its 
merits. Contained in Scii:.\tific Amkrkan Supple- 
ment, No. 7 ^'Z. Price 10 cents. To be had at this 
ofQce and from all newsdealers. 



The most ^uppcHRful Lubricator 
for Luo»e J'ulleys In use. 
VAN DUZEN'S PATENT 

LOOSE PULLEYOILER 

Highly recommended by those who have 
usRd them for the past four years. Pricaa 
very reasonable. Every user of machin. 
ery shoiiid have our " Catalogue No. SB," 
sent Tree. Mention this paper. 
VAN DIZEN & TIFT, Cicclacati, Ohio. 




T 



HE PENNA. DIAMOND DRILL& MFG. CO. 

BlltDSlI4»K4», PA,, Builders of Hitih Class 
Steam KoKines. Diamond Drilling and General 
Machinery. Flour Mill Kolls Ground and Grooved. 
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MACHINERY 



N . Y. M ach'y Depot, BridEe Store IB. Frankfort St., N.Y 



N'.^TXOM'.^Xa 



TUBE GLEANER 




RANKS THE HIGHEST 

Endorsed by the best Englaeers. 

CHALMERS-SPENCE CO. 
Oflk-e, 59 Liberty Street, 

Works, «9-425 E. Eighth St..New York 



.™ THEFRED'K CRANE CHEMICAL CO 
=*^P '" SHORT HILUS, N.J.-B0X9IAT ^• 

a^fca ZAPONS, BRUSH & DIP. LACCll'ERS.VARNISH. SHELLACS.BUCKS.BRILLIANTX DEAD 
SspBa JAPANS.AIR DRYING. ENAMELS, TRANSPARENT.FOR METAL AND WOOD. PROOF AGAINST 
B^^a ACIDS AND ALKALIES. —WFIITE FOH CATALOGUE — 



GRAVE Si 



[LEVATORS. 



NEW YOR K.BOSTON. ST. LOUIS . DC TROT 



NEW KODAKS 

"S"*^ " Ydu press the button, 
uw do tlie rest" 



Seven New 
Styles and 

Sises 

ALL LOADED WITH 

Transparent 

Films. 

For sale by all Photo '-tock Dealers. 

THE EASTMAN COMPANY, 

Send for Oatalorim. JtOCll KS'I'ER, N. Y. 
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EJsTABLISHED 1846. 

The most Popniar ScientiQc Taper io the World. 



Only $3.00 iL Veni-, including PoBtae^e. Weekly. 
H'Z Numbers a Venr. 



Thf<4 wiflely ciiciilateil and splendidly illustrated 
paper is pub islif-d weekly. Every number contains sii- 
Ifeen pages of useful infoimation and a larfje number ot 
original engravinps of I ew inventions and discoveriea, 
representing fc]npineering Works, Steam .Machinery, 
New [nventions. Novelties in Mechanics, Manufjictures, 
Cnemistry, Electricity, Telegraphy, Photography, Archi- 
tecture. A {f riculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

TrniiH of Subsci-lptioii.— One copy of tha Scien- 
tific AMERICAN will be sent for one i^ar— 52 numbers- 
postage prepaid, to any subscriber ill the United States, 
Canada or Mexico, on receipt, of ilni-e ilolliu'ii by the 
publishers; six months, $1.50; three months. $1.0t). 

Oliibd.— Special ratea for several names, and to Post 
M asters. \Vrite for particulars. 

The safest way to remit is by Postal Order, l>raft, jr 
Express Money Order. Money carefully phiced inside 
cf envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

Xv^XJXTliT dc CO., 

361 Broadway, New York. 
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Scientific American Supplement. 

This is a separate and distinct publication from 
The Sci lOTiFiG AMERICAN', but is unit, irm therewith 
In Size, every number containing sixteen large pages f ul I 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
This SciicnTipic ARiii:RiCAN Supplicmicnt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent p. ers byemin,:nt writers in 
all the principal departments of t^cience and the 
Useful Arts, embracing Biology, Geoloey. Mineralogy, 
Natural History, GeoKraphy. Archaeology. Astron ^my. 
Chemistry, Electricity, Light. Heat, Mechanical E- Ti- 
neerinp. Steam and Railway Engineering, .Mining, 
Ship Building, Mai-ine Engineering, Photography, 
Tectjnology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. Avast .mount of fresh 
and valuiible information obtainable in no other pub- 
lication. 

The most ijnportant Engineering Works, M echanlsms, 
and Manufactures at home and abroad are illustrated 
and described in the Suppi,e.wen'T, 

Price for the SrPiM,i:MENT for the United States and 
Canada. JS.UU a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $1.00. Single copies 10 cents. Address 
aod remit by postal order, express money order, or check. 

MUNN & to., a«l Broadway. N, V.. 
Publishers Scikxtific AMEiacAN. 



Building Edition. 

THE SCIEXTIFIC AiMBRICAN ARCHITECTS' AND 

Builders' Edition is issue(i monthly. 12.50 a year. 
Single copies, 25 cents. Forty Inrge quarto pdges, iqual 
to about two hundred ordinary book pages; forming a 
large and splendid lYlagazine of Aichiteciin'e, rich- 
ly adorned with elegant plates in colons, and with other 
Hne engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and be^t plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Spec flcations. Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the liiii'ureBt Circulation of any 
Architeciiural publication in the world. Sold by all 
newsdealers. $2.50 a year. Kemit to 

MUNN & CO., Publisliers, 

361 Broadway, New York. 



PRII^TIIVG INK.S. 

sIHE "Sciemiflc American" is printed with CHAS. 
± BNBU JOHNSON & CO.'S INK, Tenth and Lom- 
bard Sts.. Piii)a..aud 47 Rose St., opp, Duane St, N. Y, 
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